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PREFACE 
In recent years, both professional and parental groups 
have demonstrated dissatisfaction with inadequate education-
al provisions for children with psychoneurological learning 
disabilities. Although there has been an increase in 
discourse concerning clinical observations, little research 
has been focused upon efficacy studies of the various exist-
ing educational programs. Furthermore, should an appropri-
ate educational program be made available, so little regard 
has been given to systematic identification of these chil-
dren, it is likely that children in need· of treatment may be 
overlooked. Therefore, the principle aim of this study was 
to implement a systematic method of identifying these chil-
dren, to develop a suitable educational program for them, 
and to assess its effects upon selected behavioral measures. 
Words cannot adequately express my regard for Dr. H. K& 
Brobst who served as my graduate advisor and committee 
chairman. I am indebted to his thoughtful and perceptive 
criticism in the construction of this dissertation project .. 
Working with him has been a unique experience. 
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CHAPTER I 
INTRODUCTION 
"Nonprogressive brain injury, which may occur at any 
time from the beginning of lif~ in the uterus to old age 
and death, probably comprises the most devastating health 
problem in the United States today. Heart disease and 
cancer outrank it as a cause of death but not in the amount 
of productive time lost or the drain on social and economic 
resources.'' (LeWinn,et al, 1966, p .. 56) 
This rather startling statement exemplifies one reason 
for a current awareness of and concern for ~hildren with 
neurological impairmentso However, the problem of nonpro-
gressive brain injury is not one of health alone~ Inevitab-
ly, difficulties in learning result from such neurological 
impairments o The concept of neurological impairment or 
central nervous system dysfunction as a primary cause of 
certain learning disabilities and their behavioral concomi~ 
tants has received increasing attention in the past twenty 
years. This trend is demonstrated by the rapidly growing 
body of knowledge concerning these children. 
1 
Need for Study 
As neurological impairments are represented by various 
combinations of learning disabilitj.es, it can be seen that 
this particular segment of our population requires special 
resources for management and education. However, in spite 
of the high expectations for our educational system which 
seeks to realize the maximum development of every child in 
terms of his unique individual needs, this ideal is far 
from fulfillment in this key area. 
There is a sizable group of exceptional children 
for whom no adequate education facilities exist. 
These are children who have incurred a mild neu+-
rologica l impairment, and, as a result, may have 
severe learning disabilities, or may exhibit be;. 
havior deviations which make adjustment in the 
regular classroom difficult, even though their 
intelligence scores are within the range for 
"norms 1 11 .. ( Let on, 1960) 
Unlike educations 1, programs which· h,v_e,, been in exist-
ence in the United States for more than 100. years for 
mentally retarde,d child:ren, educat.19n,a1 programs for chil-
dren with neurological impairments are just beginnina; to 
develop~ In fact, it is rare that such an educational 
program is more than a few years .... old. ( Cruickshank, 1967b) 
With these coneiderations · in mind, it can be seen that 
there is a definite need for treatment and educational 
3 
programs geared to meet the specific needs of neurologically 
impaired children. 
Increased activity in this field has, in part, become 
necessary due to the apparent rise in reports of the inci-
dence of neurological impairments. This so-called rise 
may be explained on the basis of one or more of the follow-. 
ing fact ors: 
1. Diagnostic techniques and skills have become 
increasingly more sophisticated and refined. 
(Clements, 1966) 
2. The current Diagnostic and Statistical Manual 
of the American Psychological Association (1952) 
which was developed primarily for the classifi-
cation of adult disorders is unsatisfactory 
and, for the most part,inappropriate for the 
classification of the learning and behavioral 
disorders of children. ~his lack of an appro-
priate classification ~ystem is indicative of 
a need for more precise classification appli-
cable to children. (Clements, 1966) 
3. The habitual assumption of psychogenicity for 
any disorganized or poorly understood behavior, 
when no easily recognizable organic deviations 
can be found in the child, has become distasteful 
to many medical workers. (Clements, 1966) 
4. The change from an agrarian society to a 
highly evolved industrial urban organization 
has many implications for the family unit. 
Families must now make a deliberate effort 
if they are to maintain unity and involve-
ment in constructive learning activities. 
The devastating effects of neurological 
impairments are more evident in children 
who lack stable structure in the home. 
5. The technical nature of society itself ap= 
pears to be placing restrictions on chil-
dren's need for experimentation, due to the 
highly technical, complex, fragile, and 
expensive items which are being produced, 
as well as the actual physical danger in-
volved in handling many of these items. 
Through technological advances we have be-
come a nation of "Don't touch-ers! 11 , and 
have in many ways decreased the potential 
experiential possibilities for the growing 
child. (Kephart, 1960) 
6. Parents have become increasingly more sophis-
ticated and outspoken in their demands that 
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the many problems which their children pre-
sent be ameliorated. There is a growing 
awareness that neither the regular classroom 
nor the special classes for the retarded were 
providing satisfactory education for children 
with neurological impairments. (Dunn, 1967) 
7. 11 Improvements in obstetrica 1 techniques and 
prenatal care have decreased the incidence of 
birth mortalities. Many children are alive 
today who would not have survived under pre-
vious conditions o 11 (Let on,, 1960, p. 350) 
Many of these children are neurologically 
impaired. 
This apparent rise in incidence rate has produced a 
flurry of statistical activity. Predicting educational 
needs and planning the development of educational resources 
require fairly accurate estimates of the proportion of the 
population presenting such problems. However, no accurate 
census exists, although incidence estimates ranging from 
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1% to 7% are often quoted. (Beck, 1961; Cruickshank, 1967a) 
Nevertheless, Paine (1965) asserted, 11Children with 
borderline impairments of functioning ••• without an overt 
disability ••• (although this is a matter of degree) are 
doubtless more numerous than those frankly mentally 
deficient or suffering from cerebral palsy, and probably 
number 4% or 5% of the general population of school age. 11 
( p. 4) 
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Therefore, although it is becoming apparent that there 
are many more neurologically impaired children than was pre-
viously suspected, the full extent of the problem remains 
to be realized. One author stated that in his opinion, 
"So common is the problem • • • that it is a problem of 
every elementary school in every American community and ts 
lll!.ndoubtedly to be found in almost every elementary classroom 
in every school." (Cruickshank, 1956a, p. 24) 
Purpose of the Study 
With the above considerations in mind, this study waa 
specifically directed toward evaluating the effects of an 
educational program for neurologically impaired, primary-age 
children with learning disabilities. This involved several 
sub-problems: 
1. By what behavioral criteria could children with 
psychologica 1 learning d isabi lit ies be identif ie·d? 
2. What in-service procedures could acquaint teachers 
with these behaviors? 
3. How could teachers be motivated to refer children 
for initial screening? 
4. Wh$t administrative arrangements could be made 
to facilitate these referrals? 
5. What instruments would be appropriate for initial 
screening? 
6. How cot,J.ld the cooperation of parents be obta:l,ned 
for further diagnosis and treatment? 
7. What diagnostic procedures would be most appro-
priate for further assessment of individual 
difficulties? 
8. What· educational procedures could be devi1;1ed to 
meet the individual's indicated needs? 
9 •. How could the effectiveness of such eoucationa l 
procedures be evaluated? 
Clarification of the ,"Problem 
7 
Answers to the question posed above form the basis for 
the subsequent chapters. However, prior to discussion of 
these subproblem,;, sever1;11 pa sic issues must be clarified.: 
(a) select1.on of appropriate ter~inology, (b). id~0~tifica-
t1on of symptom patterns, and (c) development of adequate 
diagnostic procedures~ 
Select ion of At:rnropriate Terminology 
One or more terms are needed to designate those pat;. ·_'. 
terns of neurological impairment which are not sufficiently 
specific or severe to warrent inclusion in established 
diagndstic categories., such as the cerebral palsies. A 
survey of the literature., however., revealed not a lack., 
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but a veritable plethora of terms used to describe or 
distinguish tne neurological conditions ;,affecting t~e learn-
ing of children. Provided in Appendix A is a list of the· 
various terms found in the literature which refer to · 
conditions· in'whith n~urologic~l impairm~nt is c6nsidered 
_ to be a ·primar~ cause of.learning disabi1ities. 
Despite the multiplicity of terms., much remains to be 
done to clarify the1r meaning. There is no general agree-
ment on operational definttions distinguishing these condi-
tions from others. Furthermore., there appears to be a 
"war of word·s" designed to mask with a catch-a 11 category 
an inability to diagnose accurately, and/or to preempt a 
potentially profitable problem area for a particul~r pro-
fessional group .. 
More appropriately., the terminology· itself should 
define a condition accurately, and, in doing so should 
distin(!;uish clearly one cond-ition from another. For 
example., the terms br_ain-inJured and brain-damaged which_ 
appear most ·frequently in the literature have unfortunatecly 
become "waste.-basketu categories for a 11 problems 1n which 
etiology is unclear. Also., due to 'the implication of 
''mental retardation'' conveyed by the terms, many feel that 
the terms are unfairly stigmatizing, for not all children 
with neurologica 1 impairments are retarded. Furthermore, 
the terms also connote specific demonstrable brain altera-
tions. Yet the child with a subtle neurological impairment 
is more likely to be diagnosed behaviorally rather than 
neurologically. It is obvious that there is a need for 
more applicable and appropriate terminology than brain-
injured or brain-damaged. 
Minimal brain dysfunction is also prevalent in the 
literature. This is perhaps a more suitable term0 It 
attempts to describe the child who is different in certaLn 
learning and behavioral patterns, but whose overall intel-
lectual functioning has not been reduced to the subnormal 
ranges. However, applying the term ''minimal'' can compli-
cate understanding, for the criteria for distinguishing 
between minimal and diffuse neurological.involvement are 
difficult to establish. (Birch, 1964; Johnson and 
Myklebust, 1967) 
The use of terms such as perceptually handicapped as 
general labels is also unsatisfactory, for not all children 
with neurological impairments have perceptual disabilities. 
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The term psychoneurological learning disability appears 
to meet the criteria of describing most accurately the 
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condition under consideration. It clearly indicates that 
the learning processes have been altered and that this modi-
fication is due to neurological dysfunction. It is thus the 
neurology of learning which has been impaired; and the re~-
sult of the impairment is a disability and not an incapacity 
in learning. 
This term has found increasing use in the recent liter-
ature o (Benton:, 1959; Luria,· 1961; Myklebust and Boshes, 
1960) "The root of the term, neurological, clearly dis-
closes that the basic condition is organic and involves the 
central nervous syeteme The prefix psycho appropriately 
emphasizes that an important concomitant is behavioral. 
The designation psychoneurological, therefore, indicates 
that the disorder is in behavior and that the causation in 
neurological.," (Johnson and Myklebust, 1967, p. 8) 
This term also deals adequately with the important 
distinction between disorder and disability. 
Learnine; dis order might best designate a known 
impairment of the nervous system. The impair-
ment may be the result of genetic variation, 
biochemical irregularity, perinatal brain insult, 
or injury sustained by the nervous system as a 
result of disease, accident, sensory deprivation, 
nutritional deficit, or other direct( influences. 
Learning disability might best 
strated inability to perform a 
normally within the capability 
of comparable mental ability. 
eds., 1967, p. 4) 
designate a demon~ 
specific task 
range of individuals 
(Frierson and Barbe, 
Psych.oneurological, unlike terms such as 'brain 
damage', is applicable to all aberrations of be-
havior having a neurological basis, irrespective 
of age of onset or etiology. It is in this sense 
that we refer to children as having a Psychoneu-
rological Learning D:l,sability, meaning that behav-. 
ior has been disturoed as.~- result of a dysfunction 
in the brain and that the problem is one of altered, 
precesses., not of a generalized incapacity to learn •.. 
(Johnson and MJkelbust., 1967J p. 8) 
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For these reasons, in this study., the term psychoneur.o-
logical learning disability or PNLD was used to designate 
behaviors exhibited by children of average or above general 
intelligence manifesting certain learning or behavioral 
disabilities of varying degrees of severity which are asso-
ciated with neurological impairments. The neurological 
impairment may be manifest by varying combinations of im-
pairment · in perception., conceptualization, perceptua 1-motor 
function, and control of attention, impulse, and motor 
function. (Clements., 1966) 
Identification .2f. sympt~m '.Patterns 
A broad range of symptoms in a wide variety of patterns 
are to be found among children with psychoneurologieal 
learning d.isabi lit ies. An excellent summary of behaviors l 
characteristics of children with psychoneurological learn-
ing disabilities has been ·provided by a Task Foree co ... spon-
sored by the National .Society for Crippled Children and 
Adults, Inc;., and the National Institute of Neurological 
Diseases and Blindness. This te~tative classification 
represents a review of over 100 recent publications. 
(Clements, 1966) 
According to Clements, the ten characteristics most 
often cited by the various authors, in order of frequency 
are as follows: 
1. Hyperactivity 
2. Percept ua 1-mot or impairment 
3. Emotional lability 
4. General coordination deficits 
5. Disorders of attention (short attention span, 
distractability, perserveration) 
6. Impulsivity 
7. Disorders of memory and thinking 
Be Specific learning disabilities 
a. Reading 
be Arithmetic 
Ce Writing 
d. Spelling 
9. Disorjers of speech and language 
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10. Equivocal neurological signs and electroencepha-
lographic irregularities (Clements. 1966, p. 13) 
Although the behavioral characteristics of children 
with psychoneurological learning disabilities differ from 
individual to individual, there appears to be one very 
noteworthy commonality. In varying degrees, all children 
with a psychone0rological learning disability are confronted 
with µroblems of adjusting to normal society$ (Lewis, 
Strauss, and Lehtinen, 1960) These adjustment problems 
seem to stem from an inability to establish adequate and 
13 
satisfactory compensatory behaviors. The resultant failure 
experiences often precipitate the development of an emotion-
tl overlay. 
The ten characteristics cited previously (Clements, 
1966) all contribute to the formation of this emotional 
overlay. Due to the resultant behavior which is variously 
described as anti-social, strange, nutty, childish, bratty_, 
sociopathic, or stupid, the child with PNLD is denied the 
experience of satisfactory peer relationships, and invites 
punitive measures by his teachers and parents~ 
Those psychoanalytic theories which emphasize the im-
portance of the ego in terms of the individual's total 
behavior seem to be especially applicable to the child witn 
a psychoneurological learning disability. (Michal-Smith and 
Morgenstern, 1965) There appears to be some agreement in 
that there is a close relationship between cepha lo-caudal 
maturation, opportunities for conditioning, subsequent 
learning, and ego development. If relative balance of this 
interrelationship is maintained, by school-age the child 
should possess the basic motor skills necessary for writ~ng, 
the basic perceptual skills on which reading and number 
concepts will be developed, and the emotional experience 
which should make satisfactory adjustments with teachers 
and peers feasible. (Cruickshank, 1967b) 
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Rappaport (1966) reported that the child lacking neuro~ 
logical intactness is robbed of the inherent opportunity to 
develop ego functions in the usual course of growing up, 
since primary ego functions, such as motility and percep-
tion, can develop only with the maturation of the central 
nervous system. This struggle between self and environment. 
in an attempt at mastery is often associated with failure 
and frustration for the child with a psychoneurological 
learning disabilitye 
The devastating influence of such failure experiences 
cannot be overemphasized, since behavioral effects are cumu-
lative, and serious adjustment problems often develop later 
in life e Most of these children have not experienced sue-
cess as a reinforcer in learning and as a stimulator to 
more learning; and, therefore, have not responded to educa-
tional measures appealing to success motives. For these. 
children, failure expectations often represent a style-of-
life---a way of coping with their distorted and partial 
perceptions of their environment. 
Due to the subtle nature of their problems, they 
can neith~r function comfortably and securely in 
the world of the normal, nor expect the special 
treatment accorded the abnormal. They must live 
in a world whose demands they are unable to meet, 
through no fault of their own---and they must do 
so without understanding of the problems they face 
by their parents, teachers, or even themselves. 
(Ellingson, 1967, p. 5) 
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It can thus be seen that though the primary etiology 
of children with PNLD is neurological, accurate diagnosis 
and effective treatment are complicated when these secondary 
emotional oifficulties arise. Due to the many deviant be-
haviors manifested, the primary neurological involvement is 
often overlooked. The resultant diagnosis more often than 
not reflects an emphasis upon personality factors. 
Development of Adequate Diagnostic Procedures 
The large number of symptoms which have been attributed 
to children with psychoneurolog1cal learning disabilities 
understandably complicates the diagnostic task. In spite 
of similarities of certain symptom patterns, each child will 
ultimately have his own distinctive cluster of symptoms. 
It has been pointed out that children with learning disab1~ 
lities can only be characterized by their wide variability 
in behavior, for they do not represent a homogeneous group 
in terms of etiology or areas of deficiencys (Michal-Sm1th 
and Morgenstern, 1965) 
The diagnostic problem is further complicated by the 
emotional overlay previously mentioned, for child guidance 
workers and child psychologists have emphasized the intra-
psychic and interpersonal factors in the diagnosis of etio-
logy for the behavioral and learning deviations seen in 
children. 
In many clinics, it has become habitual to assume 
psychogenicity when no easily recognizable organ-
ic deviation can be found in the child. Undoubt-
edly this has been due in part, to the difficulty 
in delineating the contribution to symptomology 
and personality structure of subtle organic and 
central nervous system deviations, and to the 
relatively greater accessibility of environmental 
data. (Clements and Peters, 1962) 
Since a particular symptom-complex may involve only 
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those symptoms which are less conspicuous, detection may be 
more difficult. 11 Many youngsters with only slight cerebral 
dysfunction learn to accommodate quite well, and this can 
hide the real difficulty enough to escape notice in a gross 
examination@ !! (Crawford, 1966, p. 38) 
Therefore, as a borderline or equivoca 1 · case of organi'."" 
city and centra 1 nervous system deviation is d"ifficult to 
detedt, instruments sensitive to neurological impairments 
should be utilized routinely in diagnostic workups. 
Differentiation between borderline or equivocal cases 
. of organicity and functional disorders is seen as essential, 
for the children with this borderline deficit are those who 
are most often misdiagnosed and consequently not given the 
most effective treatment. Thus, possiblities of subtle 
organic causation must not be excluded from a diagnostic. 
evaluation. This is critical, for indicated treatment of 
the organically impaired child may frequently differ in 
focus and emphasis from that indicated for the functionally 
impaired child. (Clemmens, 1961) 
Too many clinicians are reluctant to diagnose organi-
city without assurance of specific etiology. As has been 
made clear, due to the emotional overlay and the subtlety 
and nature of the organic involvement,in many oases mani~ 
festations of the condition are behavioral, not neurologi-
cal. Often overlooked, for example, is the significance 
of one very important diagnostic symptom--the central 
feature common to all children with a neurological impair-
ment--the presence of a learning disability in spite of an 
average or above intelligence quotient. (Clements SJ 1966;,. 
Johnson and Myklebust, 1967) 
Therefore, the development of adequate diagnostic 
procedures is seen as essential. Only then can children 
with PNLD be accurately identified, and appropriate educa-
tional treatment be administered. 
An Educational Challenge 
Due to a paucity of available educational programs it 
can be seen that often a diagnosis of psychoneurological 
learning disability meant no treatment would be available. 
Therefore, it often seemed more humane to focus diagnosis 
and treatment upon the concomitant emotional overlay, and 
hope for improvement in overall performance. 
17 
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However, in spite of difficulties concerning termino-
logy, symptomology, and diagnosis, it can be seen that 
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. . • educators and, in particular, the elementary teachers 
must provide programs for such individuals. ~ • " (Clements., 
1966, p. 1) If the presence of these children in the class-
room is as great as many investigators believe, the potenti-
al resources of a large segment of our population are not 
being realized. 
Basic to the development of an educational program for 
this segment of our population are certain basic principles 
underlying treatment of children with learning a a 1 
1. Treatment must be based on a diagnosis. 
2o The child's personal worth must be considered. 
3. Corrective treatment must be individua lizea. 
4o The program must be well motivated and encourag-
ing to the child. 
5o Materials and exercises must be carefully 
selected. 
6. The entire environment of the child must be 
considered. 
7. Continuous evaluations must be made. 
8. Sound teaching procedures must be utilized 
in the treatment of learning difficulties. 
(Bruickner and Bond, 1955, P~ 77) 
Since this form of educational programming is not 
feasible for the large element1;3ry classroom, we, as educa-
tors, are tempted to ignore our responsibilities to thes:e 
children. We have passively accepted limitations as natural 
and actively deplored behavioral manifestations as willful, 
when we could have handled both more constructively. 
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What is needed is greater awareness .2E_ the part .2f.. 
c lassrootn teachers of the existence of these conditions 
and the possibility of their detect:1.on and remediation. 
No other professional group has such an opportunity to 
observe learning difficl.llties., to recognize key symptoms . ., 
and to. refer. children for treatment at the most appropriate 
point in development. 
In summary., there appearis to be a large group of. chil-
dren manifesting various combinations of _ learning and behav-
ioral disabilities., for whom no adequate plan for education ... 
\ 
al remediation exists. It is felt that if primary-age 
children with pyschoneurological learning disabilities can 
be routinely and accurately diagnosed and an educational 
training program be made available., treatment will ultimate-
ly be less costly (National Health Council, 1957) and more 
humanly beneficial tban extensive rehabilitation programs 
for school dropouts., delinquents., and the emotionally and 
'mentally handicapped. 
In the subsequent chapters., the effects of efforts to. 
identify children with PNLD., and develop and provide appro .... 
priate educational training for such children will be : 
investigated. 
CHAPTER II 
REVIEW OF THE LITERATURE 
This review of the literature includes the following 
areas: (a) a survey of behavioral criteria useful for 
identifying neurologically impaired children; (b) selection 
of diagnostic and evaluative instruments; (c) educational 
approaches recommended for treatment of neurologically im= 
paired children, and (d) summary and synthesis. 
Identification Criteria 
Sound educational planning for children with psycho~ 
neurologica 1 learning disabilities oepends upon accurate 
diagnosis. Prerequisite to accurate diagnosis is the 
establishment of criteria for identifying these children~ 
These identification criteria would necessarily include 
symptcms commonly manifested by these children. A search 
for common symptoms attributed to neurological impairment 
revealed an overwhelming variety. However, in a young ana 
rapidly developing field, where new professional organiza-
tions and publications have only been recently established, 
20 
2l 
it is not surprising that the literature would include 
many works of vague and conflicting nature. It would 
appear that a practical description of symptoms or charac-
teristics displayed by children with PNLD is difficult 
if not impossible. (Wortis, 1956; Clements, et al.,1964; 
Michal~Smith and Morgenstern, 1965) To this extent, the 
literature reflects the rather confused state of this field 
at its present stage of development. This being the case, 
reasons for this apparent confusion were soughte 
Semantic differences are prevalent in this field, 
because each of the many disciplines involved in the study 
of children with psychoneurological learning disabilities 
uses its own terminology. As a result different terms are 
used to describe the same phenomenon. Confusion also re-
sults from differential emphases between fields. The 
characteristics given greatest attention will vary depend-
ing upon the disciplineQ In addition, disparity is found 
in the degree of specificity of terms. While some charac-
teristics are described so broadly that diagnostic value 
is limited, others are so specific that relatively few of 
the total population of children with psychoneurological 
learning disabilities can be characterized by the use of 
these terms. 
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It can be seen that multiple difficulties arise when 
attempts are made to specify commonalities. Nevertheless, 
many authors have attempted to identify~ characteristics 
manifested by most neurologically impaired children. 
(Gesell and Amatruaa, 1947; Strauss and Lehtinen, 1947; 
Doll, 1953; Hanvik, et al., 1953; Carmichael, 1954; Gold-
stein, 1954; Bender, 1955; Bradley, 1955; Eisenberg,, 1957; 
Laufer, et al., 1957; Thelander, et al., 1958; Levy, 1959; 
Burks, 1960; Denhoff., 1961; Clements, 1966) This persist-
ent attempt to identify core characteristics suggests that 
there are a cert@lin number of characteristics which will 
appear in the majority of groupings. Logically, these 
characteristics, though few in number, would tend to be 
more common among tne majority of children suffering from 
psychoneurological learning disabilities. "Every affected 
child is in some way different from every other, yet cer-
tain threads run through the pattern and can be defined., r, 
(Paine, 1965, p. 4) 
Most prevalent in the literature is the observation 
that almost all of these children exhibit difficulties~ 
learning. "During the school years, a variety of learning 
disabilities is the most prominant manifestation of the 
condition. n (Clements, 1966, p. 10) 
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''Together with deficits in the learning of arithmetic, 
deficiencies in acquiring spoken, read, and written langu-
age constitute the primary areas under the category of dis-
abilities in verbal learning." (Johnson and Myklebust, 
1967, p. 17) "Writing is also frequently affected." 
(Clements, 1965, p. 211) 
As the focus of this study was upon skills basic to 
learning, such as visual-motor-perception, gross-motor 
coordination, and speech and language development, a detail-
ea review of the extensive literature pertaining to specific 
learning disabilities, such as dyslexia and aphasia, was 
not considered relevant. 
In considering the usefulness of a manifest learning 
disability in identifying children with PNLD, an important 
., 
question arose. How large a discrepancy between estimated 
capacity for performance and actual achievement level must 
exist before it can be described as a learning disability? 
Bateman ( 1965) indicated that this question should be 
0 • • answered by common sense and experience L,rathe!:7 
than by a formula or rigid rule."' (p. 219) In practice, 
achievement scores one year below grade level provided a 
common index. Johnson and Myklebust (1967), however, 
suggested that a more accurate index of a learning disabili-
ty is obtained when achievement is related to mental age 
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rather than chronologica 1 age. ''When the ratio of achieve-
ment to MA is computed, the result is a Learning Quotient--
a quotient exhibiting the degree of learning achieved in 
relation to intellectual potential for learning." (Johnson 
and Myklebust, 1967, p. 19) 
The above considerations, especially those suggested 
by Johnson and Myklebust, provided usable guidelines for 
assessing the severity or extensiveness of a learning 
disability in a given academic area. Therefore, the pre-
sence of a learning disability provided the first of several 
behavioral criteria useful in identifying children with 
PNLD. 
Merely identifying and specifying the degree of a 
learning disability, however, is insufficient for identifi~ 
cation of these children or for educational planning, be-
cause educational measures routinely applied appear to be 
relatively ineffective. For example, " ••• a learning 
disability persists and fails to yield to repetition of 
routine instruction or retention in the grades." (Michal-
Smith and Morgenstern, 1965, p. 172) 
Perhaps the essence of the remediation problem has 
been summarized best by Kephart who stated; 
Readiness for learning, then, is much more than 
a loosely-organized bunch of skills which a child 
must either possess or not possess. Rather it 
consists of a hierarchical buildup of generaliza-
tions which allows the child to deal increasingly 
effectively with his environment. Learning dis-
abilities may be viewed in terms of difficulties 
in the developmental sequence. When such diffi-
culties occur, then there are gaps in the sequence 
which will affect all future learning either by 
limiting or distorting it. (Kephart, 1963, quoted 
by Dunsing and Kephart, 1965, p. 81) 
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It can thus be seen that learning disabilities seem to 
stem from basic skill deficiencies resulting from various 
subtle 'impairments which interrupt the regular developmental 
sequence. Therefore, successful educational planning re-
quires careful evaluation and assessment of the level of 
development of those specific skills basic to learningo 
Furthermore, the development of these various skills seem to 
be revealed most clearly by manifest behavioral characteris-
tics, previously referred to as core characteristics. 
Prior to a review of those characteristics which com-
manly appear to be associated with a neurological impatr-
ment, it should be pointed out that they are more often 
assessed pehaviorally_ than neurologically. There is a not-
able lack of usable instruments capable of demonstrating 
physiologic, biochemical, or structural alterations of the 
brain. Thus, behavioral diagnosis appears to be more fruit-
ful at this time. Clements (1966) presented a strong case 
for this pragmatic point of view by stating, 
With our limited validated knowledge concerning 
relationships between brain and behavior, we 
must accept certain categories of deviant behavi-
or, developmental dyscrasias, learning disabili-
ties, and visual-motor~perceptual irregular1ties 
as valid indices of bra in dysfunctioning.. They 
represent neurologic signs of a most meaningful 
kind, and reflect disorganized central nervous 
system functioning at the highest level. To con~ 
sider learning and behavior as distinct and separ= 
ate from other neurologic functions echoes a 
limited concept of the nervous system and of its 
various levels of influence and integration. 
(pp. 6-7) 
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Therefore, attention should be directed to a review of 
those characteristics, noted in Chapter I, which appear to 
relate more specifically to skill areas affected by a neu-
rological impairment. These include: hyperactivity; 
disorders of attention; perceptual, conceptual, and percep-
tual-motor difficulties; impairments of gross-motor activi-
ty and fine-muscle movements; disorders of speech and 
language development; and emotional labilitys For the 
purpose of this study, these characteristics, easily obaerv-
ea in the classroom, were considered more useful for identi-
fying children with PNLD. 
Hyperactivity, the characteristic most often cited by 
various authors, basically refers to an excess of energy or 
a lack of functional controls~ The relationship between 
hyperactivity and brain impairment is not well-established. 
Research findings indicated that an increase in activity 
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follows certain brain injuries in both animals and humans. 
For example, frontal lobe injury in animals appears to be 
followed by increased hyperactivity. (Smith, et al., 1941; 
Ruch and Shenkln, 1943; Blum, et al., 1948; Rosvold and 
Delgado., 1953) Kinder and Willenson (1952) studied humans 
who had undergone psychcsurgery. Foshee's (1958) balliato-
graph was used in a number of studies to measure activity 
levels in various types of subjects. (Gardner, et al., 
1959; Spradlin., et al., 1959; Cromwell and Foshee, 1960) 
As might be expected, experimenta 1 st'ud ies of humans 
are less numerous than studies dealing with animals~ They 
have necessarily been limited as to the type of brain damage 
studied and the number of subjects within each category 
available for study. 
Even though there are a limited number of relevant 
r.. 
studies relating brain injury and hyperactivity, the obse.r-
vation of this characteristic in neurologically impaired 
children has been well documented in descriptive terms, and 
is included on almost ev$ry list of core characteristics@ 
Although the term nhyperactivityn was not yet used., Cohen, 
(Kahn and Cohen, 1934) described this. type of activity in 
detail over thirty years ago. Then, the term 11 organic-
driven-ness" denoted the apparent surplus of inner 
compulsions. 
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Therefore, until the relationship of hyperactivity to 
organicity can be more clearly supported by empirical evi-
dence, the observed incidence of hyperactivity in a great 
number of neurologically impaired children may be accepted 
as a certain type of deviant behavior which represents a 
valid index of brain dysfunctioning. It is obvious, especi-
ally in the regular classroom environment, that hyperactivi-
ty can be a debilitating deterrent to learning. Therefore, 
the presence of hyperactivity was included among the cri-. 
teria for detecting PNLD. 
Dtsorders 2f_ attention, including short attention span.,, 
distractibility, and perseveration are frequently observed 
in the neurologically impaired child. 
Short attention span appears to be related to dis-
tractibility. S. R. Rappaport (1964) believed that disor.a-
ers of attention result from the inability of impaired chil-
dren to refrain from reacting to extraneous external or 
internal stimuli. Furthermore, disorders of attention can 
also result from the inability of impaired children to focus 
their attentipn selectively due to their inability to re-
frain from reacting to extraneous stimuli. 
According to Strauss and Werner (1962), perseveration 
results from the impaired child's inability to shift readily 
from one stimulus to another. This inability to shift may 
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be due to the prolonged aftereffect of a given stimulus. 
Perseveration would also appear to relate to the inability 
of impaired children to refrain from reacting to extraneous 
stimulio Hence, perseveration and distractibility are not 
polar characteristics as might be assumed. 
Unlike studies of hyperactivity, the experimental 
literature relating attention disorders to neurological 
impairment has primarily involved humans. Even though. it 
has been difficult to design definitive studies capable of 
replication (Schulman, et al., 1965), several studies sug-
gest that neurological impairment does increase distractibi= 
lity. (Werner, 1949; Sheer, 1951; Rosvold, et al., 1956; 
Gallagher, 1957; Cruse, 1961) This relationship appears to 
vary with the type and complexity of the task employed, 
the age of the subjects involved, and the type and exten-
siveness of injury. 
As with hyperactivity, the effects of attention disor-
ders upon learning are obvious. Therefore, in line wi~h the 
above studies, observations of various attention disorders 
were included among the criteria for detecting children 
with PNLD. 
ferceptual, perceptu~-motor, and conceptual difficul-
ties form another broad category of characteristics relating 
-
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to skill areas often affected by a neurological impairment. 
These difficulties can perhaps best be described as inade-
quate integrative functions. 
Perceptual functioning may also be impaired, that 
is, the integrative function which enables the 
child to distinguish and interpret the meaning of 
sensory stimuli is faulty. Perce.ptual disturbances 
may also be seen in one or more of the sensory 
routes which distorts what is seen, heard, or t.ouch-
ed. In general, perceptual problems refer to dis-
turbed perceptions of form, shape, and depth." 
(Michal-Smith and Morgenstern, 1965, p. 186) 
According to Klebanoff, et al. (1954), the most exten~ 
sive and definitive studies of neurologically impaired chil~ 
dren have been in the area of perception. 
Studies have been conducted by a number or investiga-
tors dealing with sensory versus perceptual intactness as 
related to fligure-ground problems. (Breakey, 1955; Solomons, 
1957; Teuber, 1959-1960; Denhoff and Robinault, 1961) The 
effects of intrasensory variation on behavior has also been 
a topic of concern in a number of studies. (Cobrinik, l959; 
Birch, et al., 1961a; Birch, et al., 1960b; Nelson and 
Bartley, 1962; Teuber and Rudel, 1962) In addition, the 
effects of intersensory variations on behavior has been 
explored. (Shachtel, 1949; Teuber, 1959-60; Ram, 1962) 
These studies reflect the mounting clinical evidence that 
many neurologically impaired children tend to exhibit per-
ceptual impairments. ln spite of the increasing rlsearch 
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activity in this area, there is a dearth of research study-
ing sensation as an active system that controls its input. 
Most studies have dealt primarily with passive perception. 
A child's inability to respond to a seemingly simple 
task may be related to a more fundamenta 1 impairment which 
influences or ncauses '' the many deviant behaviors associated 
with neurological impairments. For example, evidence points 
to a relationship between perceptual impairments and neuro~ 
logical impairments in children who are unable to read, 
whereas no such relationship has been proven to exist be-
tween perceptual impairments and emotional disturbance in 
children with reading difficulties. (Rabinovitch, et al., 
1959; Denhoff and Laufer, 1959) 
Visual-perceptual difficulties are clcsely related to 
motor difficulties. Werner and Strauss (1939) and Kephart 
( 1960) have observed that as a group, neurologically impair-
ed children cannot reproduce geometric figures or patterns 
on marble boards, even though a model board is present. 
Research has not clearly shown whether the child is unable 
to motorically reproduce an accurate perception, whether he 
dissociates and is thus unable to pe~ceive things as a 
Gestalt, or whether the inability to reproduce an accurate 
figure is related to an inability to refrain from reacting 
to extraneous stimuli. Clearly, eye-hand coordination, 
dissociation, and distractibility are a 11 involv:.ed in the 
development of adequate integrative functions. 
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"For many psychologists, the term 'perceptua 1 distur ... 
bance' has become almost synonymous with brain-damage---to 
the point where such disturbance is regarded as a primary 
behaviora 1 criterion for the existence of bra in damage .. 11 
(Diller and Birch, 1964, p. 28) 
Conceptual difficulties have been studied by Dolphin 
and Cruickshank (1951) and Strauss and Werner (1962), 
Subjects were instructed to match pictures and objects for 
relatedness. Findings were significant in that neurologi= 
cally impaired subjects compared to non-neurologically 
impaired subjects made more uncommon choices, more often 
emphasized secondary qualities of objects as the basis for 
association, tended more often to organize their objects 
into small subgroups in relation to each picture, and 
exhibited more formal compulsive behavior in the arrangement 
of their objects. 
The abstract-concrete dimension of behavior has been 
significantly related to neurological impairments by several 
investigators. (Goldstein and Scheerer, 1941; Goldstein, 
1948; Myklebust., 1965) Werner and Kaplan (1963) in their. 
studies of abstract behavior and symbol formation have also 
contributed to the growing body of research linking 
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conceptualization and neurological impairment. 
In view of this body of evidence relating neurological 
impairments and learning to various disturbances in percep-
tion, perceptual-motor functioning, and conceptualization, 
these characteristics were included as criteria for identi-
fying children with psychoneurologica 1 learning a isabi lit ies'", 
Mot~~ fBJlction disorders are often exhibited by the 
neurologically impaired child. Both gross motor activity 
and fine muscle movements may be impaired. Fine motor 
skills, essential to efficient execution of paper and pencil 
tasks, for example 3 are refinements of gross motor activ v~ 
Both gross motor activity and fine muscle movements should 
be appraised in terms of developmental norms. (Piaget, 
1937; Bender, 1938) Throughout the years motor efficieney 
has been related in some way to learningo Motor efficiency 
and learning have been topics of concern to people such as 
Periere fl Itard, Seguin, Piaget, and Montessori. (Barsch, 
1966) 
Studies devoted to the assessment of relationships 
between motor disorders and neurological impairment have 
dealt primarily with issues of laterality and directionality 
in conjunction with reading, spelling reversals, or dyslexic 
chi.ldren (Orton, 1937; Harris, 1957; Benton, 1959; Silver 
and Hagin, 1960), segmentation or inability to move one•s 
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body in a synchronized and integrated fashion (Kephart, 
1960; Rappaport, 1964), and relationships between physiolog~ 
cal movements and the development of adequate reading skills9 
( Getman, 1962) 
The observance of various motor function disorders in 
neurologically impaired children, as well as considerable 
research, indicates that a relationship between motor func-
tion disorders and neurological impairments existso There-
fore, various motor function disorders were included as 
criteria useful for identifying children with psychoneurolo-
gical learning disabilities. 
Difficulties in ,speech and/or language development, 
in varying degrees of severity, are manifest by a large 
number of neurologically impaired childreno (Cruickshank, 
1967b) Impaired auditory functioning can precipitate these 
difficulties; because the neurologically impaired child with 
a generalized deficit in auditory functioning is able to 
hear, but he is unable to interpret what was heard. This 
description relates to the previous discussion concerning 
"perception", for this child is unable to perceive accurately 
the auditory stimulio This faulty perception precludes 
successful mastery of tasks which depend upon accurate 
auditory perception, such as speech and language development. 
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Language and learning disabilities of this type have 
long been observed in the neurologically impaired child and 
were described by various authors as receptive aphasia, 
sensory aphasia, auditory verbal agnosia, or word deafness. 
(Goldstein, 1948; Wepman, 1951; Myklebust, 1954; McGinnis, 
1963; Schuell, et al., 1964) 
Language and learning disabilities of this type are 
more severe than are generally found in the child with a 
subtle psychoneurological learning disability. The milder 
forms of language and learning disabilities may be manifest 
as inconsistent auditory comprehension, mild articulation 
difficulties, or delayed attainment of reading skills. 
(Clements, 1961) 
Several authors (Ingram, 1959; Myklebust and Boshes, 
1960) relate language and learning disorders to neurologi-
cal impairment by indicating that language and learning 
disorders " ••• represent specific disabilities which are 
related to high cortical functions. n (Clemmens, 1961, 
p. 181) 
The available literature concerning these disorders 
consists mostly of narrative descriptions based upon clini-
cal experience, rather than controlled empirical study. 
Those studies cited in the literature have dealt primarily 
with the effects of brain injury upon severe language 
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disorders as they relate to subtle neurological impairments. 
As a foundation for the knowledge of the relation 
between delayed and improper language acquisition 
and brain pathology, great effort must be exerted 
to obtain material for study. Although neurologi-
cal and neurop~tholbgical studies mcst probably 
will not result in one to one correlations, such 
work must form the fundamental basis from which 
other, more subtle techniques can be rationally 
applied. (Cohn, 1964, p. 184) 
Although there is a general lack of empirical evidence 
relating language disorders to subtle neurological impair-
ments, this characteristic, observed in varying levels of 
severity in a majority of neurologically impaired children, 
may be accepted as a valid index of neurological impairmento 
So Ro Rappaport (1964) referred to lability .2£ affect 
as". o • an emotional instability in which the child over-
reacts to minimal stimuli either by an inordinately intense 
or mobile response." (p. 45) 
Descriptive studies of neurologically impaired indivi-
duals suggest the common occurrence of emotional lability~ 
(Strauss and Lehtinen, 1947; Klebanoff, et al., 1954) 
However, few objective studies relating brain damage and 
lability in humans have been conducted. Findings based upon 
animal studies are equivocal. The degree of the relation-
ship seems to depend upon the area of the brain damaged, 
the intervening time period between injury and measurement, 
and the type of response measured. For example, several 
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investigators (Kreig., 1938; Schreiner., et a 1 • ., 1953) fou.nd 
.that damage to the hypothalamus resulted in emotional labi-
lity. Nauta (1955) found persisting emotional lability .in 
animals with lesions in the habenular complex of the thala-
mus., but a return to normalcy in animals with lesions in 
the septal forebrain area of the thalamus. 
Again wide observance of this characteristic as evi-
denced by its inclusion in the majority of groupings which 
represent core characteristics of neurologically impaired 
children provided a ~eason for its inclusion as one criter-
ion useful in identifying the neurologies lly impaired child. 
A review or the literature pertaining to those charac~ 
teristics related to basic skill areas affected by neurolo-
f'1ca 1 impairments clearly demonstrated the need for more 
empirical eviden<::e to support .clinical descriptions. How-
ever., the undesirability of delaying action until such ev~-
dence is obtained was underlined by Clements (1966) who 
stated., 
We cannc)t afford the luxury or waiting until 
causes· can .be unquestionably established by 
techniques .:·yet to be developed. We cannot post-
pone·'·managing as effect1vely a.nd honestly as 
l)Ossible the large number of children who present 
chronic differences we feel are more related to 
organicity variables than others. (pp. 6-7) 
in summary., children with psychoneurological learning 
disabilities can be detected by observing such behavioral 
characteristics as hyperactivity; disorders of attention; 
perceptual, conceptual, and perceptual~motor difficulties; 
impairments of gross motor activity and f:l,ne muscle move ... 
ments; disorders of speech and language; and emotional 
lability. 
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These characteristics formed the basis for the develop~ 
ment of the Behavior Checklist utilized by classroom teach-
ers in making referrals for the screening of children for 
possible inclusion in the training program evaluated in 
this study. A copy of the Behavior Checklist is included 
in Appendix B. 
Selection of Diagnostic and Evaluative Instruments 
Screening for lntellectual Level 
Due to the large number of referrals of children with 
suspected psychneurological learning disabilities, screen-
ing procedures were utilized to identify those children who 
warrented a more extensive evaluationo The selection of a 
suitable screening i.,nstrument was based upon the following 
cons idera.tions.. 
1. A test which would provide an estimate of 
intellectual functioning was needed in order to 
eliminate mental defectives.. Children with PNLD 
were previously described as possessing normal 
intelligence. 
2. Due to the large number of referrals, brevity of 
administration time was essential. 
39 
3. An individually administered test in which examin-
ers were afforded opportunity to observe behavior 
was desirable. 
4. Due to the possibility of speech and language 
impairments due to organic involvement, the need 
for a test which would be appropriate for nonverbal 
children was indicated. 
Based upon the above considerations, the Peabody Pictur,e 
Vocabulary 1rest (PPVT) (Dunn, 1959) was selected for utili-
zation as a screening instrument. It was employed as an 
index of cognitive abilities as reflected by an estimate of 
verbal intelligence through a measure of hearing vocabularv. 
The examination consists of 150 plates with four stimuc-
lus pictures per plate. A stimulus word is given by tha 
examiner and the subject indicates the corresponding picture 
in any manner which communicates. The test may be adminis-
tered in 10-20 minutes. 
Due to the possibility of visual-perceptual handicaps, 
the possible inappropriateness of pictures for this popula~ 
tion was of concern. However, Dunn (1965) stated, "With 
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the drawings free of fine detail and figure-ground problems~ 
the test is apparently appropriate for at least some percep-
tually impaired persons. 11 (p. 25) An examinatiQn of the. 
plates showed that the illustrations were seemingly of 
adequate size, well-illustrated, and of current design. 
Some investigators have que1:1tioned the applicability 
of the PPVT as an ;tndivtdual. test of intellectual function ... 
ing:(i.e., Rice and Brown, 1967). Howev$r, for the Rev~sed 
Stanford-Binet Scale (Binet}(Terman and Merrill, l937b), 
it was stated, '''We have found th,e vocabulary test to be the 
· t l bl i 1 t ti the· scale." mos va ua es ng e es . n (Terman and 
:Merrill., 1937a., p. 302) For the Wechsler Intelligence Sea le 
for Chilqren (WISC) (Wechsler., 1949)., Wechsler found the 
vocabulary subtest scores to correlate more highly with the 
Full-Sea le IQ scores than any other subtest. (Wechsler, 
l949, p. 10) Furthermore., Dale and Reichert (1957) reyiewed 
numerous studies in which vocabulary was found to be the 
best single item for predicting school success. Dunn (1965) 
recognized that picture selection is not equivalent to 
defining words orally, as is done in the Binet and the 
Wechsler sea les. The primary difference appears to be the 
two varied modes of decoding. He pointed out; however, 
that both tap comprehension of the spoken word. 
The applicability of the ?PVT as an indtvid~a.l test of 
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intellectual functioning is further supported by significant 
correlations with other tests such as the Binet and the 
WlSC. (Garrett., 1959; Dunn and B:rooks., 1960; Himelstein 
and Herndon., 1962; L1ndstrom., 1961; Moed., et al • ., 1963; 
Burnett, 1965; Koh and Mad ow.,· 1967) PPVT IQs have tended 
to exceed the 1937 Binet IQs by an avera$e of six points 
and the Wee haler IQs by one or two points. (Dunn., 1965) 
Correlations of PPVT IQs with those obtained from th,ese two 
tests seem to be running in the order of • .70s and low .Sos. 
( Piers , 1965) 
One reviewer pointed out that the use of ~rof;'IS CA 
intervals is ref J.ected in big u jumps n in the IQ tab le. 
(Lyman, 1965) This was of concern. Furthermore., the 
possible use of pictures of objects unfamiliar to children 
of lower socio-econ6mic backgrounds was also of concern •. 
To compensate for the possible effect that these. two factors 
might have upon the IQ, PPVT IQ scores of 79 and up were 
included within the population to be evaluated -in greater 
depth., if signs of neurological itJlpairment and specific 
learning disabilities were also present. 
In conclusion., " •• ~ in this reviewer's opinion., 
the· PPVT is probably now the best of its kind." 
(P:1.ers., 1965., p •. 823) 
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Screening and Assessing Visual-Motor Efficiency 
Among tE;lsts currently being utilized to evaluate pe_r-
ceptual-motor development are the Marianne Frostig Develop-
mental Tests of Visual Perception (Frostig, et al., 1961), 
the Goodenough-Harris Drawing Test ( 1926-63), and the Visual 
Motor Gestalt Test (Bender-Gestalt)(L. Bender, 1938-1946)~ 
The Frostig Tests are intended to measure the develop-
ment and maturity of five areas of perception-- .... posit:ion in 
space, horizontal spatial relationships, perceptual con-
stancy, visual-motor coordination, and figure-ground percep-
tiono An initial perusal of the test indicated its appro-
priateness for measuring the development and maturity of 
perceptual skillso Upon further investigation, however, 
it was found that although norms were supposedly available 
for children between the ages of three and nine years, the 
ceilings on several of the subtests were in the seven year 
rangeo In a personal communication from Marianne Frostig, 
she indicated that norms for older children were being 
developed, but were not yet available for use. She reported 
that the test was being administered to older children, and 
if they fell below the given ceiling of a particular subtes~ 
it could then be inferred that they were deficient in that 
areao However, it would appear that the differential effects 
of various intervening variables have not been taken into 
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account. For example, older children may become bored and 
perform poorly on ta~ks more appropriate for younger chil-
areno In view of the lack of appropriate norms, use of 
this test was rejected. 
For quite another reason, the Goodenough-Harris Draw~ 
ing rrest was also ellminated from consideration. Human 
figure drawings have been in use for many years~ Observa-
tions of such abnormalities which have since been attibuted 
to neurological impairment date from the turn of the cen ... 
t ury ~ (Kersc henste iner, 1905; Lobsien, 1905) Goodenough 
(1926) was the first to evolve an objective scoring system 
for drawings of human figures. The test as it was origi-
n!!lllly designed was intended to estimate intelligence. It 
is still listed under this category in test classifications@ 
~rhe Goodenough=Harris Test is an extension of the Goodenough 
Intelligence 'Jrest. Many of the earlier studies have refer-
red to it as the Draw-A-Person Test(DAP). However, as Urban 
(1963) has developed a test which he has entitled the Draw-
e-Person Test, the term DAP can no longer be used in refer-
ence to the Goodenough~Harris Test without resulting 
conf usiono 
The literature reports a number of studies dealing with 
the effects of neurologica 1 impairment upon the reproduc-
tions of human figures. (Cohn, 1953; Gunzberg, 1955; 
Vernier, 1952; Reznikoff and Tomblen, 1956) 
The evidence appears to suggest that while brain 
damage may reveal itself in human figure drawings, 
either in qualitative signs or in Goodenough 
scores lower than other intelligence test scores, 
other psychiatric disorders may also reveal them-
selves in similar and, therefore, undiscriminable 
fashion.. (Schulman, 1965; p .. 11) 
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The Bender Visual Motor Gestalt Test was selected for 
use as a measure of visual perception and .visual motor 
coordination .. Though Buros (1965) lists a number of modi-
fications (Pascal and Suttell 1 1951; Hutt and Briskin, 
1944-1960; Clawson, 1962; Koppitz, 1964), as Bender's ori-
ginal plates and general administrative procedures were 
retained, Bender's 1946 edition of the test was utilized in 
this studyo The Bender consists of nine figures which are 
presented to the subject one at a time" The subject is then 
asked to reproduce the designs on a blank sheet of paper .. 
The procedure is designed to study visual-motor performance 
as represented by drawings" 
Theoretically, the test is based upon Gestalt psycho-
logy .. Those theories upon which the test is based stemmed 
from studies showing that the ability to accurately repro-
duce certain designs develops regularly with age in normal 
children. The accuracy of the reproduced designs :tsre 
interpreted in terms of the Gestalt laws of perception and 
organization. 
The term Gestalt is best illustrated by taking 
the letter A, which, when taken apart is three 
straight lines---two slightly tilted from the 
vertical, the third horizontal. If a child is 
able to put the three straight lines together 
in proper position, he has formed a Gestalten. 
If he errs, the degree and type of errors are 
the basis for scoring this instrument. 
(Ellinson, 1967, p. 77) 
About one-fifth of all publications on the Bender 
Test. o • are exclusively concerned with children. 
Most of these studies were published since 1955 
showing the growing awareness of the value of the 
Bender Test for this age group. (Koppitz, 1964, 
p., 3) 
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The Bender has been utilized or interpreted in a number 
of different ways. It has been utilized in studies to diag-
nose reading and learning problems (Koppitz, 1958; Lachman, 
1960), to predict school achievement ( Koopi tz, 1962a, Koegh., 
1965b), to evaluate emotional difficulties (Simpson, 1958; 
Clawson, 1959, 1962; Koppitz, 1960a, 1960b), to evaluate 
the need for psychotherapy (Byrd, 1956), to screen for school 
readiness (~.V. Baldwin, 1950; Keogh, 1965a), to study men-
tal retardation (Halpin, 1955; Keller, 1955; Eber, 1958), 
and to diagnose brain injury (Bensberg., 1952; Feldman, 1953; 
Hanvik, 1953; Halpin, 1955; Shaw and Cruickshank, 1956; 
Wewetzer, 1956, 1959; Chorost, et al., 1959; Quast, 1961;. 
Koppitz, 1962b; Schulman, 1965) 
Focal to this study were those studies dealing primari-
ly with brain damage. Various investigators agreed that if 
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the subjects were not psychiatric patients, the Bender pro..-
tocols of groups_ of neurologically impaired children diffe.r 
significantly from groups of non-neurologically impaired 
children, regardless of age apd intelligence. (Bensberg,_ 
1952; Feldman, 1953; Hanvik, 1953; Niebuhr and Cohen, 1956; 
Shaw and Cruikshank, 1956; Wewetzer, 1959 ;· McGuire, 1960).. 
The above specification..;. .. .,. nnot psychiatric pat:l,.e:.nts 11 ---
identifies one problem which arises when analyzing a Bender 
protocol. The Bender does not adequately distinguish be-
tween functional and organic patients. (Halpern, 1951; __ / 
Pascal and Suttell, 1951; Mehlman and Vatovec, 1956; Olin 
and. Rezntkoff, 1958; Goldberg, 1959; Nadler, et al., 1959) 
For this reason, childrep whose disturbances were adjudgej 
to be primarily emotional were eliminated from this study. 
Various investigators have indicated that certain 
deviations of behavior are diagnostically significant of_ 
neurological ;tmpairment. Among these are rotations (Fabian, 
1945; Hanvik, 1953; Bensberg., 1952), distortion of· figure:s 
(Bar off, 1957; Beck, 1959), fragmentation, poor integrati.on 
(Eeldmaq., 1953) and perseveration (Barnes, 1950; Bensberg_, 
1952; Feldman, 1953). 
The above observations were utilized by Koppitz (1962b) 
~tio analyzed individual Bender scoring items to see how 
well each ite~ could distinguish between brain-injured and 
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non-brain-injured subjects. A table demonstrating the sig-
nificance of Bender indicators of brain injury for children, 
five to ten years of age, was devised. (Koppitz, 1964, 
p. 189) These brain injury indicators appeared to be quite 
useful for the purposes of this study. In analyzing a 
Bender protocol, an acceptable Bender score may become sig-
nificantly indicative of brain damage if a number of errors 
are made which occur almost exclusive_ly in brain injured 
children. 
Another point which must be considered is that a good 
Bender score does not necessarily eliminate the possibility 
of neurological impairment, for 
Good Bender scores may be found among brain 
injured youngsters who have difficulty primari-
ly in auditory perception rather than in visual-
motor perception, !..-or among thosv who are able 
to compensate for malfunctioning in visual~motor 
perception,, Q • (Koppitz., 1964, p. 75) 
Pascal and Suttell {1951) concluded that there may be pre-
sent in adolescents, certain types of neurological impair-
ments which cannot be diagnosed by means of a Bender~ 
Shaw and Cruickshank (1956) found that epileptic children 
showed less deviation on their Bender protocol than did 
children with other kinds of brain pathology. Hirschenfang 
(1960) found that right hemiplegics performed better on the 
Bender than did left hemiplegics. 
48 
In summation., a Bender is useful in distinguishing 
between non-neurologically impaired children and children 
with visual~motor impairments who are not emotionally dis-
turbed. However., it should be emphasized that " ••• a 
definite diagnosis of brain injury should never be made 
solely on the basis of a single Bender Test score., or for 
that matter., on the basis of any single psychological test 
score.'' (Koppitz., 1964, pp. 75, 77) Therefore, for the 
purposes of this study, the Bender provided one diagnostic 
criterion for identifying neurologically impaired children. 
The dia.gnostic capability of the Bender is greatly enhanced 
by a complete evaluation of the child's test performance., 
including '' ••• the total test score, individual devia-
tions on the protocol., observation of the child •s behavior 
while taking the test, and the amount of time and space re-
quired by the child to complete the same." (Koppitz., 1964, 
p. 106) 
Use of the Bender as a criterion for identi.fying neu-
rologica.l impairments requires an appropriate evaluation 
of the Bender protocols. General clinical impressions, 
however, appear to be highly subjective and show little 
reliability of agreement between clinicians. (Goldberg, 
1959; Mehlman and Vatovec, 1956; Peek and Storms., 1958) 
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The apparent subjectivity of clinical evaluation and 
the growing popularity of the instrument clearly demonstrat-
ed a need for an objective scoring system. Various scoring 
systems were developed. (Billingslea, 1948; Kitay, 1950; 
Pascal and Suttell, 1951; Peek and Quast, 1951; Gobetz, 
1953; Keller, 1955; Stewart and Cunningham, 1958) With 
the exception of the scoring system developed by Pascal 
and Suttell, the above scoring systems were designed for 
use with adult psychiatric patients or with retarded insti-
tutionalized children. The scoring system developed by 
Pascal and Suttell was designed for use with normal adults, 
15-50 years old .. 
A scoring system appropriate for children with normal 
intelligence was unavailable. Consequently, other scoring 
systems had been adapted for use with this population---the 
Pascal and Suttell system being most widely used. 
(Koppitz, 1964) 
Koppitz (1964) developed a sco~ing system designed for 
use with children five to ten years of age regardless of. 
their intelligence or the type of problems presented. Due 
to the lack of any other appropriately normed scoring 
system, the Koppitz Developmental Scoring System was utiliz-
ed in this study. 
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;Qiagnosit),E Intellectual Strengths and Weaknesses 
Further evaluation of each child in both experimental 
and control groups required an individual intelligence test 
which could adequately differentiate problem areas specific 
to that childo Of the two most widely utilized intelligence 
tests., the Stanford-Binet Intelligence Scale (Terman and 
Merrill, 1916., 1937, 1960) and the Wechsler Intelligence 
Scale for Children WISC) (Wechsler, 1949), the WISC seemed 
to be most satisfactory because items have been grouped 
into subtests according to the underlying psychological 
functions, and the resultant scales yield weighted scores 
that allow intraindividual comparisons between skills. This 
grouping of items offers the following advantages: 
1. The understanding of a given individual is en-
hanced by comparing his successes and failures 
on a given type of test item within each subtesto 
2o An analysis of weighted score relationships be-
tween various subtests can facilitate a clearer 
understanding of a given individual's unique 
pattern of functioning. 
3o The relationship of a given individual's verbal 
scores compared to his perf orma nee scores can lend 
insight into the make-up of the individualQ 
(Rapaport, et al., 1968) 
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This information cannot be obtained from an analysis 
of the Binet, for the test items are distributed over men-
tal age levels rather than grouped according to the under .. 
lying psychological functions. In fact, 
••• many items are included more because, in 
the standardized population they reliably dif-
ferentiated between successive age groups and 
were easily scorable L-rathe!:7 than .because the 
psychological functions underlying achieiement 
on them were understood and considered suffici-
ently important to warrent their inclusion. 
(Rapaport, et al., 1968, p. 69) 
Atte'l'?lpt s to group Binet items (e.g. Roe, and Shakow, 
1942) with regard to the same underlying psychological 
function have not been successful. Instead, the interpre-
tation of the Binet has dealt primarily with the number of 
age levels ovir which successes and failures were distribut-
ea. "The quality of the successes and failures has not 
yet been systematically investigated. 11 (Rapaport, et al._, 
1968, p. 69) Attempts to quentify scatter of successes 
and failures have yielded contradictory results. (Herri.s 
and Shakow-, .1937) For these reasons, the WISC appeared to 
have greater diagnostic cababilities than did the Binet. 
As the practicality of any instrument depends upon the 
manner in which it is used and interpreted, various methods 
of interpreting WISC protocols have been considered. The 
use of only the Fu 11-Sca le IQ score is most prevalent, 
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primarily because for many years it was believed that an IQ 
score was a permanent and immutable statistic that very 
rarely, if ever, changed. Various studies have shattered 
this concept. (Wellman, 1940; Sontag, et al., 1958; 
Moriarty, 1966) These studies clearly demonstrate that an< 
IQ score merely represents the current operating level of 
the individual at the time of the test; and within reason-
~ble limits, an individual's score can fluctuate up and down 
the scale on a test-retest situation. 
The diagnostic capability of the instrument is sharply 
diminished when only the single IQ score is utilizeda 
Dunsing and Kephart (1965) pointed out that although the 
IQ is the best single predictor for future performance for 
groups, the variability found in individual cases is not 
taken into account by the single IQ score. Michal-Smith 
and Morgenstern {1965) stated, 
The brain-injured child, may for example, show 
overall intellectual functioning grossly within 
normal limits as measured on an intelligence 
scale but his performance in some areas may be 
auite low so that test results snow sharp incon·-
sistencies in mental abil::tties. (p. 183) 
This inconsistency of performance introduces a much disputed 
concept---scatter analysis. The concept of scatter analy-
sis, strongly advocated by David Rapaport, embodies intra-
individual comparisons in which the weighted subtest scores 
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of each ind tvidual are compared intraindividually rather 
than interindividually as is done with IQ scores. Analysis 
of scatter represents diagnostic testing, in which the 
relative strengths and weaknesses of an individual are 
assessed. Rapaport, et alo (1945-46) and their successors 
(Griffith and Yamahiro, 1958) obtained significant results 
with scatter analysis. However, Holt (1968) said, "In a 
way, it could be argued that the results are better than 
they have any psychometric right to be. 11 ( p. 163) 
Research on scatter patterns has been reviewed by a 
number of investigators~ (Rabin, 1945; Watson, 1946; 
Rabin and Guertin, 1951; Guertin, et al., 1956; Guertin, 
et al., 1962, Guertin, et al., 1966) The findings appear 
to be predominantly negative and do not verify the Rapaport 
hypotheses. In explanation of these negative findings, 
Guertin, et al. (1962) indicated that the majority of the 
studies are poorly designed, lack homogeneity in their 
diagnostic groups, and tend toward oversimplified statis-
tical designso Furthermore, a perusal of these various 
reviews revealed that a majority of the studies which dis-
credit the use of scatter analysis have dealt with the 
identification of functional disorders, such as chronic 
schizophrenia, hysteria, and depressive psychotics, rather 
than neurological disorders. 
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Of the considerable literature which deals specificallJ 
with brain damage, all but two studies deal exclusively with 
the Wechsler Adult Intelligence Scale. Though these studies 
with adults tend to support verbal and performance differ-
ences as being indicative of brain damage (Reed and Reitan, 
1963), generalization of these findings to the WISC used 
with children would be inappropriate due to the lack of 
devel,opmental norms. Therefore, this literature was not 
reviewed. 
In one of the two studies dealing specifically with 
children., Beck and Lam ( 1955) found that the neurologically 
impaired subjects had a significantly lower mean IQ than did 
the non-neurologically impaired subjects. They found no 
distinguishable differences in subscore patterns for either 
the neurologically or the non-neurologically impaired sub-
jectso It should be pointed out, however, that the subjects 
which these investigators selected to measure all had IQs 
below Bo. Rapaport et al. {1968) stated, " ••• at either 
extreme of the weighted score continuum, the construction 
of the scale itself militates against great scatter." 
(p. 76) Therefore, it would appear that by delimiting the 
IQ range of their subjects, distinguishable differences in 
subscore patterns were much less likely to occuro 
In the study conducted by Hanvik et al. (1961), a 
significant difference was demonstrated only on the Cod-ing 
subtest, which was lower for the neurologically impaired 
children. 
In light of the above, it ls possible that certain 
types of scatter could be diagnosticallt ,ignificant of 
! 
~eurological impairmento 
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Furthermore, in spite of the lack of support from con-
trolled studies, the use of scatter analysis in clinical 
settings has become prevalent. (Taylor, 1959; Clements and 
Peters, 1962; Frostig and Horne, 1965; Paine, 1965; Boder, 
1966; Ellingson, 1967) Therefore, the use of scatter analy-
sis was incorporated into this study. The following three 
patterns isolated by Clements and Peters (1962) seemed to 
be most usable., 
Pattern I involves scatter in either or both the ve_rbal 
' 
and performance scales. Low scores, in relation to others, 
occur most frequently in Arithmetic and Digit Span in the 
Verbal Scale., and Block Design, Object Assembly, and Coding 
in the Performance Scaleo 
Clinical observations indicate that neurologically 
impaired children will generally experience difficulty with 
one or more skills involving 
o o oVisual-motor coordination, design reproduct-
ion by copying or from memory, duplication of 
block designs., coding, discriminations of any 
type, spatial concepts, abstractions, concept of 
body image, discrimination of figure versus 
ground or part from whole, and immediate short-
term memoryo A tendency toward concrete thought 
is ~oted and also a tendency to perseverateQ" 
(Paine, 1965., pp. 5-60 
With regard to block design, Taylor (1959) stated, 
Children with perceptual difficulties due to 
brain-injury ••• have considerable difficulty 
in these tests as they have in others involving 
form comprehension and analysis of form relation-
ships. They may be able to copy from memory what 
has just been demonstrated to them, but be unable 
to apply it to the next card. (p. 409) 
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It would appear that the same variables or skill impairments 
which are operative when the child has difficulty in repro-
ducing geometric designs on marble boards (Werner and 
Strauss, 1939; Kephart, 1960) would also be operative in 
reproductions of geometric figures with blockso 
said 
Concerning Object Assembly., R::tpaport., et aL (1968) 
o •• visual motor coordination is the underlying 
process of object assembly; it consists of a visual 
guidance of motor action which in turn, if of pro-
per speed, gives an opportunity for restructuring 
the initial visual organization. Abortive forms of 
this coordination occur when the visual organiza-
tion is fully crystallized at the beginning, and 
the motor activity appears to play the role of the 
executing servant; or when visual organizat~on is 
extremely weak or absent, and trial motor activity 
and pattern coherence appear to determine the per-
formance. (p. 146) ·· 
An observation which may be drawn from this quotation is 
that the manner in which individual items within· a subtest 
are completed can be diagnostically significant. 
Lloyd Silverman (1968) reported, 
The finding that Block Design and Object Assembly 
have the same factor loadings is in keeping with 
Rapaport' s formulations that these subtests both 
tap visual organization, visual motor coordina-
tion, and motor speed. (p. 162) 
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Taylor (1959) pointed out that Digit Span is generally 
used for testing nrote memory". Children with PNLD general-
ly have difficulty with this task due to impairments ·or 
memory. It has also been demonstrated that these chi ldJien 
may perform better on digits forward than digits backwards. 
(Wells, 1927) Thus, in an analysis of Digit Span, it would 
again appear that individual items within the subtest merit 
consideration. 
Rapaport (1968) indicated that both attention and 
concentration are involved in Digit Span and Arithmetic. 
''Attention and· concentration usually vary together, the 
weighted scores on these two subtests are usually quite 
close." (Holt, 1968) Logically then, if differences do 
exist, they could be interpreted as differential impairments 
of attention (weighted more heavily in Digit Span) and con-
centration (weighted more heavily in Arithmetic). 
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An adequate performance on the Coding subtest demands 
a certain motor proficiency in handling paper and pencil 
tasks. (Taylor, 1959) Also, to some extent perception is 
involved in that the subject is required to match symbols. 
Memory for symbols is still another factor involved; for an 
individual's speed and thus his score are 11kely to·be in-
creased if he has memorized the symbols. 
Pattern g, identified by Clements and Peters ( 1962), 
is that in which the Verbal IQ is 15 or more points higher 
than the Pe·rformance IQ.. Often the exclusion of the Arith~ 
metic subtest will make the difference more pronounced. 
Pattern III, the most infrequent pattern, is character-
-
ized by a Performance IQ ten or more points higher than the 
Verbal IQ. nsuch a child has difficulty in expressing him-
self verbally. He must actively search for the words neces-
sary to express his usually concrete solution to a thought 
problem." (Clem~nts and Peters, 1962, p. 190) A child. 
exhibiting this pattern has been described as dyslexic. 
(Rabinovitch, et al., 1956) 
In summation, with regard to the characteristics com-
mon to neurologically impaired children, reference was 
repeatedly made to their wide variability of behavior~ 
(Wortis, 1956; Leton., 1960; Lewis, et al., 1960; Clements., 
et ala, 1964; Michal~Smith and Morgenstern, 1965; 
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Beder, 1966) It is quite likely that this variability 
would be evident in measures of different skills. Logical-
ly, deficiencies in one or more of these skills would be 
revealed in a scatter analysis of the WISC subtests~ 
One additional concern arises when an intelligence 
score must be used for selection purposes. What constitutes 
a suitable selection criterion for average intelligence? 
This was of particular concern to this study, for due to 
the short time to be alloted for training, only subjects of 
average intelligence or above were included in the sample~ 
As defined by Wechsler (1949), scores falling between 90 
and 111 can be considered within the average range. How-
ever, in this study the total IQ was not used as a determin-
ing score due to the possible variability betwee~ verbal and 
performance measures. All subjects attaining an IQ of 90 
on either a verba 1 or nonverba 1 measure, were included in 
the study as long as their Full-Scale IQ did not fall below 
80. It was ther,eby assumed that the child's highest levels 
of performance represented his npotential 11 capability 
whereas the lowered scores represented areas of impairment~ 
It was felt that these limits more accurately differentiat-
ed between the mentally retarded and those with psychoneuro-
logical learning disabilities. 
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Educational Approaches 
Training Emphases 
A search of the theoretical-clinical literature reveal= 
ea various educational approaches which have been suggested 
for training the neurologically impaired child. 
The approach which emphasizes motor development has 
probably received more impetus due to its potentiality for 
relatively greater adaptability to a variety of settings. 
Three major schools of thought each consider psychomotor 
dev~~pment to be basic to a total educational program. 
The Philadelphia group under the direction of Doman and 
Delacato, Kephart 1s group at Purdue University, and the 
Bellevue group, which follows the Schilder-Bender-Freidus 
tradition, all stressed the need for systematic training 
to foster mot or development. Kephart ( 1960, 1963) and 
Doman and Delacato (1960) believed that the neurologically 
impaired 
• need to be taken back and brought up through 
the different stages of motor development to esta-
blish the complex motor movements involving balance, 
coordination, and movement; otherwise the child is 
likely to develop splinter skills. (Dunn, 1967, 
p O 123) 
Stressed in this approach are the development of laterality, 
body image, and the coordination of patterns of movement 
needed for complex activities. (Schilder, 1935; Bender, 
1956; Freidus, undated) In this approach, if perceptual 
training is initiated, the shift in emphasis from motor 
to perceptual training occurs only after a neurologically 
impaired child has developed proficient motor skills. 
The second approach which has been utilized involves 
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an emphasis upon training in £~rce2tual developm~~~ The 
emphasis may be narrowly defined, such as visual perception, 
or as comprehensive as sensory-motor training., Kephart's 
(1960) concept of perceptual organization is relevant to 
this approach. His construct, perceptual-motor match, 
involves matching perceptual data with motor activity 
through trainingo Proposed eiercises focus upon integration 
of visual and auditory information with the tactual system. 
Probably the most widely known proponent of this approach 
i.s. Marianne Frost ig ( 1961) who emphasizes the development 
of visual perception through paper and pencil exercises. 
The third major educationa 1 approach focuses upon the 
development of s::..,opce12t formation, including training in 
the various school subjects; Lehtinen pioneered this 
approach with recommended techniques for instruction. 
(Strauss and Lehtinen, 1947) 
Other educational approaches include dr~ therapl 
(Clements and Peters, 1962; Paine, 1965) remediation of 
weaknesses unique to each child (Kirk and Bateman, 1962) 
spee9h and language remediation (Johnson and Myklebust., 
1967)., and the behavioristic approach (Skinner., 1953) 
which. advocates a programming of instruction into small, 
sequentia 1 steps., and re inf ore ing appropriate benaviora 1 
modifications. 
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Well designed and controlled studies concerning the 
effectiveness of these various educational programs a,e 
almost nonexistent. ·Gallagher (1960) conducted a three-year 
tutoring program in,~ residential school for neurologically . 
impaired children, ~ges 7 .. 9 years. Emphasized were t'.!ercep-
tual, conceptual, and language development exercises. The 
experimental subjects significant.ly surpassed the control 
group in improvement of intelligence., and attention span. 
Forgrone (1966)demonstrated that the Frostig ap-proach Wl;ila 
effective for increasing scores on the Frostig Developmental. 
Test of Visua 1 Perception. The subjects utilized., however, 
consisted of an undifferentiated group. of special-class,· 
.educable retardates •. Unfortunately, no research was found 
in the literature asse.ssing the effic~cy or the previously 
mentioned educational approaches emphasizing perceptual 
development.for a population of neurologically impatped 
children with average intelligence. 
Experimental research on the efficacy of the motor 
development technjques advocated by the Doman-Delacato, 
Kephart, or Schilder-Bender-Freidus groups for the popula-
tion under consideration is also virtually nonexistent. 
With reference to the widely publicized Doman-Delacato 
method, the American Academy of Pediatrics and the American 
Academy of Neurology issued a joint position statement 
urging careful assessment of its claims. They stated, 
To our knowledge, no controlled studies are avail-
able to support the greater value claimed for the 
program as compared with conventional treatment of 
the neurologically handicapped child. Without such 
studies, a medically acceptable evaluation is not 
thought possibleo (1968, p. 368) 
After this statement was issued, Kershner (1968) pub-
lished a study supportive of several of the Doman~Delacato 
hypotheses. His subjects, however, were mental retardates; 
and thus, the results cannot be directly extrapolated to 
subjects with normal intelligence. 
To date most of the studies pertaining to educational 
approaches have been case studies or have dealt with re-
mediation of a specific skil.l such as reading or language. 
Appropriate experimental studies merely demonstrate the 
need for more research to establish and define the relation-
ship between educational approaches and academic achieve-
mento In view of ,the lack of studies supportive of any 
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specific educational approach, a newly-developed education-
al approach was evaluated in this study. 
The review of the literature revealed that in each 
educational approach, a different facet of training was 
emphasized. The reason for training only one skill at a 
time was not clear when applied to primary age children 
with average intellectual skills. Such children would of 
necessity possess some measurable amount of motor, percep-
tual, conceptual, perceptual-motor, and language skills. 
Why not provide a variety of experiences building upon and 
coordinating key skills, instead of focusing exclusively 
upon one skill at a time? In view of the short attention 
span and variety or social needs of these child-ren, briefer 
exposure to a variety of experiences was considered more 
desirable. Within these various skill areas, activities 
could be adapted to the functional .level of each child. 
The skill areas .chosen for emphasis were those most bas·ic 
to learning. The core characteristics previously specified 
were utilized to delineate the three basic areas to be 
emphasized in the educational treatment program evaluated 
by this study. Those areas chosen for emphasis included 
gross mot or development, perceptua 1-mot or development, and 
speech and language development. Conceptual development was 
incorporated into all three of these basic areas. 
Exer•cises representative of each of the three training 
areas have been included in Appendix C. 
Environmental Structurin__g 
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One principle underlying successful treatment of learn-
ing difficulties was felt to be pertinent to the educational 
approach proposed in this study. "In developing a program 
of training for the correction of a learning disability, 
consideration must be given to the entire learning environ-
ment of the child both in and out of school." (Brueckner 
and Bond, 1955, p# 95) The importance of this principle 
cannot be overemphasized, for the growth achieved through 
the training program could be destroyed if external expec-
tations or demands either allow or force the child to use 
inappropriate or poorly developed coping mechanisms. There-
fore, cooperation and exchange of information between public 
school teachers and training program teachers were deemed 
vital to this educational approach in order to encourage 
opt:imal development of the child in the classroom 
eq_yironmen..t.o 
Furthermore, the~ environment must be favorable for 
lasting improvement to accrue. (Brueckner and Bond, 1955) 
The benefits of parent counseling in this area have increas-
ingly drawn professional attention. Barsch (1961) indicated 
that parents' concern for their neurologically impaired 
children is great and that nThey require as much help as 
their childo" (p. 1) 
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Despite considerable discourse on the merits of parent 
counseling, research is almost nonexistent. Probably the 
most significant effort in this particular field has been 
the contribution ,made by Lewis, Strauss, and Lehtinen (1960)e 
The Child Development Division of the Jewish Vocational 
Service in Milwaukee has advocated working with parents 
in a counseling setting. Their focus is upon discussion of 
techniques for dealing with neurologically impaired children 
and the needs and daily problems of these children. Other 
writers confirmed the important role which parents play in 
the team which will work with the neurologically impaired 
chil<L (Clemens, 1961; Clements and Peters, 1962; Boder, 
1966; Cruickshank, 1967a) 
Thus, educational benefits may be maximized by recog-
nizing and exerting influence upon the total learning envi-
ronment of the child. Group counseling with parents can 
provide a medium for this aspect of treatment. The follow-
ing objectives are suggested as suitable for counseling 
parents: 
lo To provide an organic interpretation of the 
learning and behavior problems experienced by 
their children. 
2. To provide a permissive group atmosphere 
conducive to open discussion of their suc-
cesses and failures in coping with their 
neurologically impaired children. 
3. To help parents accept their children by 
altering misperceptions of brain-injury and 
self-guilt. 
4. To help parents set realistic goals and ex-
pectations for their children, enabling them 
in turn to help their children set realistic 
goals and self-expectations. 
5. To acquaint parents with present knowledge 
regarding child growth and development. 
60 To provide guidelines for managing their 
children effectively through structure 
and systematic and consistent methods of 
aiding the development of organized response 
patterns in their children. 
7. To teach parents to be aware of their chil-
dren and to recognize significant behavioral 
cues indicative of needs. 
The importance of parent counseling to educational 
growth is perhaps best summarized by Cruickshank (1967a) 
who says, 
67 
Parents ••• can be supportive of one another in 
their mutual attempts not only to understand the 
~roblems facing their child, but to bring into 
focus for themselves a meaningful plan for their 
personal and family adjustment. (p. 249) 
Medical Intervention 
For those subjects accepted for training, additional 
diagnostic information was obtained so that individual 
needs could be assessed more accurately. 
As positive effects of educational training could be 
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diminished by certain neurological deficits, a neurological 
examination, including an electroencephalogram (EEG) would 
seem appropriate. However, a review of the literature 
revealed that routine neurologica ls and EEGs are not com-
pletely satisfactory. Clements and Peters (1962) reported 
that the usual neurological examination is sensitive to 
less than 50 per cent of brain function. And furthermore, 
as usually performed, the conventional neu:rologica l exami-
nation is more times than not reported as nnon-contributorylf 
in the type of child under consideration. This may prove 
critical when dealing with a child with psychoneurological 
learning disabilities, for a negative report " ••• may 
result in the parents' denial of a problem for whose pre-
sence they have been carefully prepared." (Paine, 1965, 
p. 6) 
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Also, as the EEG is often insensitive to brain abnor-
malities found in the child with subtle neurological impair-
ments, 11 0 0 .we must infer that electroencephalography 
reveals certain, but not necessarily all, types of the brain 
dysfunction which might be present. 11 (Johnson and Mykle-
bust, 1967, p. 24) 
For these reasons, a 11 routine" neurologica 1 examina-
tion was deemed unsuitable far the children to be evaluated 
in this particular training program. An examination, more 
appropriate for children with subtl~ neurological impair-
ments, was sought"' 
A review of the literature revealed a type of examina-
tion which is currently attracting considerable profession-
al attention, and is increasingly being given either in 
conjunction with or in lieu of a standard neurological 
examination. This examination focuses upon equivocal or 
usoft" neurological signs, and frankly borrows certain 
methods from the field of c linica 1 psychology. 
An attempt to specify items to be included in this 
type of examination was felt to be beyond the scope of this 
studyo As some items may prove more or less useful than 
others~ the reader is directed to a review of the existing 
literature from which those items considered more relevant 
can be drawn. (Tiecher, 1941; Strauss and Lehtinen, 1947; 
M. B. Bender, 1952; Silver, 1952; Rabinovitch, et al., 
1956; Kennard, 1960; Paine, 1966) 
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Common usoftu signs include, among others, awkwardness, 
mixed laterality, ccnfused lateral1ty, strabismus, speech 
defect, short attention span., and hyperactivity. (Clements 
and Peters, 1962) 
Kennard (1960) concluded that these "signs" may be 
meaningful in relation to organic syndromes. The opposite 
point of view is expressed by Cohn (1964) who stated, 
"It has not been demonstrated neuropathologically that 
minimal clinical signs are in fact related to minimal brain 
pathology., n (p. 180) Nevertheless, the value of ''equivo-
cal" or "soft" neurological signs to a more accurate diag-
nosis and thus more effective remediation was emphasized by 
a number of writers (Kennard, 1960; Anderson., 1963; Boshes 
and Myklebust, 1964; Paine., 1965; Beder, 1966) 
Therefore, in view of the apparent dissatisfaction 
with the routine neurological examination and the increaaing. 
use of an examination which focuses upon "soft" signs., a 
"special" neurological examination was devised. This exam~-
nation combined selected items from the nroutine 11 neurologi ... 
cal with items sensitive to the "soft"' signs. 
Working cooperatively with specialists in the field of 
neurology are specialists in the relatively new .scientific 
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field of psychopharmacology. There is increasing recogni-
tion that the use of medication has in many cases been 
effective in the control of behavior, often making .it pos-
sible for children with psychoneurologic learning disabili-
ties to profit more fully from their learning opportunitiej. 
(Cruickshank, 1967a) As revealed by the literature, pre~ 
scribed and controlled medication has b.een used in conjunc-
tion with educational treatment; and, in fact, in some. 
cases its use without educational treatment was advocated$ 
(Clemmens, 1961; Clements and Peters, 1962; Paine, 1965; 
Ro Wo Baldwin and Kenny, 1966; :Soder, 1966; Cruickshank, 
1967b) 
A perusal of the literature revealed that basically, 
studies have centered upon four groups of medications 
believed useful in controlling behaviors which arise as a 
result of neurological impai~ment: (1) Stimulants, 
(2) Anti-histamines, (3) Anti-convulsants, and (4) Tran-
quilizers. (Bradley, 1937; Lindsley and Henry, 1942; 
Walker and Kirkpatrick, 1947; Pasamanick, 1951; Effron and 
Freedman, 1953; Zimmerman, 1956; Low and Myers, 1958; 
Levy, 1959; Eisenberg, 1964; R. ·w. Baldwin and Kenny, 
1966) 
The relative merits of the various drugs were not felt 
to be within the scope of this study, When, in the judgment 
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of the attending physician, a need for medication was indi-
cated, appropriate drugs were prescribed. Medical coopera-
tion of this kind was viewed as an integral part of the 
tota 1 educationa 1 program. It must be pointed out that the 
value of the prescribed medication can only be realized if 
a cooperative relationship between the physician and educa-
tor is maintained. The educator must be alert for expected 
behavior change. The physician needs feedback concerning 
behavior changes in order to make needed adjustments in 
medication .. Only with such interdisciplinary cooperation 
and exchange of vital information can an appropriate 
pharmacological regimen be developed. 
Age Levels Most Amenable to Trainin~ 
One major variable to be considered in educational 
planning is the most appropriate age level for introducing 
a given learning activity_ Considering the limited re-
sources available for this project, it was important to 
seek information concerning the age levels at which 
training was most likely to be effective. 
Cruickshank (l967a) stated, 
••• the earlier the initiation of appropriate 
educational and parent counseling services the 
greater is the possibility of their being ef-
fective with a particular child. It is the 
author's considered opinion that services which 
are initiated with children before the chronolo-
gical age of seven have much greater possibility 
in favorable adjustment than when the service is 
first brought to the child after this age. (p. 276) 
The older they get, the more difficult it becomes 
for them to change. The optimum age for any child 
with a learning disorder is between five and eight. 
He can absorb more at a faster rate than at any 
other time in his life. (Ellingson, 1967, Po 47) 
73 
"Education for the brain~injured child should start as 
early as possible.u {Lewis, et al., 1960, p. 11) 
Retraining of older children is generally more time 
consuming, more expensive, and often less effective. 
Therefore, this study focused upon primary age children. 
Class Size Considerations 
Another major variable influencing the effectiveness 
of training involves appropriate class size. Considering 
the attention disorders and hyperactive behavior character-
istics of these children, how many children with PNLD can 
a teacher manage effectively? How much intensive individu-
al supervision is needed? Strauss and Lehtinen (1947) 
recommended that the total class size not exceed 12 chil-
dreno Cruickshank (1967b) stated, 
.. o .if the group is relatively homogeneous re-
garding chronological age, mental age, and degree 
of severity of the problem, a full-time teacher 
with a full-time teacher's aid f_aidi/ can ade-
quately serve the needs of eight brain-injured 
children. Certain supportive personnel are also 
required .... (p .. 268) 
J 
In the light of these estimates, a class size of nine was 
specified. 
Summary and Synthesis 
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A search was made of the literature for information 
relevant to this study. This review focused upon several 
areas: (a) behavioral criteria for identifying children 
with psychoneurological learning disabilities, (b) diagnos-
tic and evaluative instruments suitable for identifying 
and assessing the behavioral characteristics manifested by 
these children., and (c) educational appro~ches and methods 
being utilized to meet indicated educational needs. 
Accurate identification and diagnosis of children with 
PNLD is prerequisite to educational planning since the edu-
cational approach utilized must be appropriate for the 
children under consideration. This interrelationship of 
diagnostic information and educational treatment is illus-
trated in Figure 1 which elaborates upon the schematic 
representations of Hughes (1957) and Boder (1966). Psycho-
neurological learning disabilities, based upon subtle neu~ 
rological impairment, are manifested in a triad of observ-
able effects which coexist and interact, each serving as 
both cause and effect for each of the others. 
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Figure 1. PNLD and Educational Treatment Triads 
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The two primary effects of PNLD, core behavioral 
characteristics and specific learning disabilities, are 
represented by the two upper angles of the PNLD Triad. The 
literature pertaining to behavioral criteria suitable for 
identifying PNLD reflects the rather confused state of 
this rapidly developing field of study. Nevertheless, a 
perusal of this literature revealed repeated observations of 
a small number of core characteristics which appear to be 
common to the majority of children suffering from PNLD@ 
rrhese include: (a) hyperactivity, (b) attention disorders, 
(c) perceptual, perceptual-motor, and conceptual difficul- · 
ties, (a) motor function disorders, (e) difficulties in 
speech and language development, and (f) emotional lability~ 
In addition to these core characteristics, learning disabi-
lities in verbal as well as non-verbal areas, are manifested 
by children with PNLD. 
These two primary effects of PNLD are often accompanied 
by emotional disturbances which might be extensive enough 
to mask the primary organic involvement. This secondary 
effect, frequently referred to as an emotional overlay, is 
represented by the third angle of the PNLD Triad.. In this 
diagram, primary relationships are indicated by solid lines,. 
and the secondary relationships are indicated by broken 
lineso 
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Core behavioral characteristics, specific learning 
disabilities, and manifestations of an emotional overlay 
are assessed first by subjective observation. An accurate 
assessment of the extensiveness and severity of the indtcat-
ed neurological impairment, however, requires objective 
measurement. 
In line with Diller and Birch (1962) who observed that 
perceptual distu~bance was often used synonomously with 
neurologica 1 impairment, and in view of the observed fre-
quency of motor dysfunctions; a measure of visual ... perceptual-
motor functioning was considered appropriate. The Bender 
Visual Motor Gestalt Test was selected for this purpose, 
, 
since the findings of various studies confirmed the capa .. 
bility of this instrument to adequately discriminate be-
tween non~neurologically impai~ed children and neurologi-
cally impaired children with visual-perceptual-motor diffi-
culties • 
. The literature reviewed supporteo the contention that 
the Peabody Picture Vocabulary Test could provide a 
usable estimate of verbal intellectual functioning. A 
review of the literature relating vocab1Jlary intelligence 
to general intelligence indicated that a relatively high 
correlation exists between the two. The selection of this 
instrument for screening purposes was influenced by the 
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need to discriminate between psychoneurologically impaired 
children with iearning disabilities and mentally retarded 
children, since childre.n with PNLD are described as possess-
ing normal intelligence. 
Necessary to efficient and effective educational plan-
ning for these children is an assessment of strengths and 
weaknesses in skill areas aff~cted by the neurological 
impairment. A review of.the literature describing differ-
ential effects of PNLD upon the psychqlogical functions 
underlying learning indicated the need for a measure of 
intellectual functioning which provided meaningful gro~p= 
ings of items to allow for the differential evaluation of 
these functions. · The WISC appeared to meet this specifica-
tion more closely than any other established measure of 
intellectual functiontng. Clements and Peters (1962) 
described scatter patternij of WISC subtest scores character-
istic of children with PNLD~ Therefore, guidelines were 
available for using the WISC profiles in assessing unique 
patterns of behavior defioits associated with PNLD" 
The results of this evaluation of the three effects of 
PNLD provide a structure whereby a triad of educational 
strategies can be designed to focus the most appropriate 
treatment upon each of these three effects. 
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Of primary concern was the development of an appropri--
ate educational program. However, a review of the litera--
ture revealed that well--designed and controlled studies 
concerning the effectiveness of the various educational 
approaches are almost nonexistent. In lieu of empirical 
studies, almost exclusive reference to descriptive litera--
ture was necessary. A review of this literature revealed 
that in each educational approach, a different facet of 
training was empha·sized. Doman and De lacato ( 1960), 
Kephart (1960, 1963), and Schilder (1935), Bender (1960), 
and Freidus (undated) all stress psychomotor development. 
Frostig ( 1961) emphasizes perceptua 1 development; and 
Lehtinen ( Strauss and Lehtinen, 1947) advocates the develop-
ment of concept formation. Approaches more recently 
recommended include drug therapy, parent counseling, 
remediation of weaknesses unique to each child, speech and 
language remediation, and the exclusive use of beh&vior 
modification techniques. 
AlthQugh the argument has been advanced that develo~-
mental sequences dictate focusing upon each skill in order, 
the 1mmed1ate needs of these children are multiple and· 
interrelated. Therefore, instead of the segmented ap--
proaches advocated by some, the concurrent training, separ-
ately and in coordination, of sever-al key skills seemed 
preferable. Due to memory and attention disorders, and 
hyperactive behaviors manifested by these children, and 
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the variety of indicated social needs, this approach was 
considered more practical. Therefore, several of the skill 
areas reviewed above were incorporated into the training 
program evaluated by this study. These included: (a) gross 
motor functioning., (b) perceptual·motor functioning, inc lud-
ing fine muscle coordination, and (c) speech and language 
functioning. Training in the ability to abstract and con-
ceptual functioning was incorporated into each of these 
three basic areas. 
A number of articles :reviewed indicated the necessity 
of medical intervention as an adjunct to educational 
training. In some professional circles one hears a mounting 
crescendo of claims heralding the effectiveness of drug 
therapy used aloneo Advocates of such an approach apparent-
ly accept as su.ff icient the mere maintainence of managabili.-
ty for children so treated. When overall developmental 
objectives are considered, however, it seems that ability 
gains will be minimal without specific remediation of poorly 
developed basic skills. With these considerations in m:;tnd, 
drug therapy appeared to be sometimes necessary but seldom 
sufficient. 
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Another prevalent theme in the literature stresses the 
importance of environmental management. Ca:rieful structur-
ing of home and school situations and the adaptation of 
expectations to capabilities are necessary for developmental 
progress for these children, since they experience difficul-
ty in structuring their own environment. Without external 
structure, tendencies toward hyperactivity and distracti-
bility are intensified. Since insufficiently structured 
home or school situations can counteract the positive 
effects of training, it becomes obvious that the. cooperation 
of parents and teachers must be enlisted, ·Therefore,. fol-
lowing the trend indicated in the literature, consultations 
with parents and teachers can provide an effective medium 
for exerting influence on the tota 1 learning environment 
of the child. Only with their understanding of the condi-
tions involved and their·oooperation in maintaining con-
sistent training' efforts, can lasting. developmental progress 
be achieved. 
,,,, 
',·\' . ' 
Based upon the rat:tanale developed from this rev.iew of 
the literature, the selection, training, and evaluat~on of 
progress of children with PNLD were studied, using the 
procedures to be described in Chipter III. 
CHAPTER III 
DESIGN AND METHODOLOGY 
The planned design and ultimate results of field 
research are often confounded by various intervening vari-
ables over which the experimentor has little or no control, 
such as the existence of administrative regulations outlin-
ing specific procedures to be followed when working cooper-
atively with a public school system, structured frameworks 
within which a program of study must be operated, specific 
interpretations of certain types of information considere.d 
to b~ an invasion of privacy, and stipulations which govern 
the delivery of services. Thus, in this study, as is often 
the case in action research, concern for sampling and clear 
differentiation of treatment effects was often overshadowed 
by concern for the services rendered and for maintaining 
the relationships essential to both the study and the ser-
vices studied. 
The following areas are discussed in Chapter III: 
(a) subjects, (b) procedure, including selection of subj.eats, 
consultation with referral agents and staff, training 
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program structure, and test instruments and data collection, 
and (c) experimental design and statistical treatment of 
the data~ 
Subjects 
The study involved pupils from five public schools- in 
Stillwater and one nearby rural school. The population. 
from which the treatment and control groups were selecte-d 
consisted of public school children, grarles 1-3~ Figure 2 
shows the distribution of subjects according to chronologf;.. 
cal age. The distribution of subjects by schools is pre=· 
sented in Figure 3. 
The total population from which the sample was selescte.d 
was characterized by normal intelligence and signs of a 
psychoneurologica 1 learning disability. Due to the sma 1.1 
·number of female subjects available, variations due to sex 
were not considered within the scope of this study. 
Procedure 
Selection of Subjects 
The initial population consisted of public school 
children, grades 1-3, referred by their teachers as mani~ 
resting signs of a learning disability. The screening 
instruments were administered to this population. Those 
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subjects not exhibiting normal intelligence and signs of 
ne uro logica 1 impairment were excluded from the study. 
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Subjects were randomly assigned to either treatment or 
control groups. The total sample consisted of 63 subjects® 
Treatment was administered to 36 subjects, while 27 subjects 
received no treatment. 
As is common in field studies conducted over a substan-
tial time period, attrition of the sample N was of concern 
in this study. However, for purposes of this study 1 it was 
necessary to evaluate as clearly as possible the effects of 
a specific 1 of seven exper 1 
subjects and eight control subjects were excluded from the 
study for various r~asons. Six subjects who received treat-
ment and seven who received no treatment were excluded from 
. the study due to intervening variables, the effects of which 
could not be evaluated. In some cases, speech therapy, 
academic tutoring, and remedial reading services were offer-
ed through the public school system. The effects of theee 
services could not be evaluated apart from the effects of 
the treatment under study. However, attempts at securing 
administrative restrictions on such services were considered 
unwise. In addition, one experimental· subject and one con-
trol subject were excluded from the study due to serious 
emotional problems which became apparent after the study 
was underway. 
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Therefore, although 63 subjects received differential 
treatment, the effects of treatment were felt to be con-
taminated in 15 cases. Thus, the total N consisted of 48 
subjects who could be evaluated for purposes of this study. 
A total of 29 subjects received treatment, and 19 subjec.ts 
received no treatment. 
Consultation with Referral Agents and Staff 
In a preliminary briefing prior to the opening of the 
1967-68 school ar 9 public school teachers were acqua d 
with the characteristic oehaviors manifested by children 
with psychoneurological learning disabilities, the criteria 
for identifying such children in their classrooms, referral 
procedures, and the kind of training program available for 
these children. During the pre-school briefing session 
various visual aids were used to illustrate some of the 
major characteristics exhibited by children with neurologi-
cal impairments and some of the problems encountered by.· 
these children as a result of the impairments. At the 
conclusion of the briefing session, an open question and 
answer period was held. Reading materials containing addi-
tional information were then given to the teachers. Due to 
the communication difficulties often inherrent in a large 
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group, teachers were individually contacted at a later date 
for a follow~up of this initial briefing, 
As each public school in Stillwater has a reading 
specialist qualified to administer individual intelligenc.e 
tests, the reading specialists were briefed separately, and 
given more detailed information regarding test indicators 
of psychoneurological learning disabilities. When, in the 
course of their regular duties, those reading specialists 
located children manifesting signs of psychoneurological 
learning disabilities, they conferred with the childrens' 
regular teachers to suggest referral. 
A referral Checklist specifying behaviors useful in 
identifying the child with a psychoneurological learning 
disability was provided for the teachers' convenience. 
These referral qhecklists were sent by teachers to the 
principals' offices where they were collected. 
Since many of these children have become classroom 
problems, teacher motivat;ton to refer was instilled by , 
offering consulting services to teachers and parents with 
suggestions for educational planning and home management. 
Consultation with parents was seen as motivating for teach-
ers, because educational plans for these children are gene.r-
ally dependent upon the extent to which parental cooperation 
can be obtained. 
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Training program teachers were selected from advanced 
practicum students in the areas of physical education, 
speech and language, c linica 1 psychology, and human develop ... 
ment. A departmental supervisor was selected for each of 
these areas, and the teachers were closely supervised by: 
both the departmental supervisor and the author, who served 
as director of the training program. 
These teachers were briefed prior to the training pro-
gram, and in-service training involved w~ekly meetings in 
which genera 1 principles of human development were discussed 
in relation to each, of.' these specialization areas.. During 
these meetings the individual progress of each child was 
carefully evaluated in terms of each area, and recommenda-
tions were made for dealipg With individual problems. 
A few of the teachers who worked with Treatment Group I 
were unable to work with Treatment Group II. However, the 
effect of personnel turnover was minimized by retaining the 
same departmental supervisors as well as continuing the·• 
careful supervision and in-service training. Perhaps varia-
tion due to personnel turnover is less important than 
variation due to experience. The ·inclusion · of new tea chars 
in each group, therefore, may have improved the over-all 
experimental design. 
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Prior to testing, qualified test administrators were 
---- --------------
given in-service training to control for differences between 
test administrators. Samples of each examiner's testing 
sessions were observed by the director. For screening, 
pre-testing, and post-testing, test administrators alternat-
ed daily between the six schools. They chose subjects ran-
domly, and generally maintained an equal ratio of tested 
and untested children between the experimental and control 
groups. The examiners were instructed to discontinue te-st-
ing if they felt that fatigue, illness, or a lack of rapport 
might effect the results of the test being administered. 
During the pre-testing period., the examiners were not told 
which subjects received treatment and which did not. Infer-
ences drawn by the evaluators from communicating with the 
staffs of the respective schools and from the testing ses-
s ions themselves were not within the author's area of control. 
The director of the training program administered the 
majority of the post-tests. In all cases the director was 
familiar to the ch11dren in both treatment and control 
groups, and an effort wa~ made to ensure that performance 
measured by the post-test instruments was the best estimate 
of each child's present functioning level at the time of 
administration. This necessary ~dministration factor intro-
duces a variable difficult to assess, but extremely ~mportant 
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to this study--a prior relationship variable. Differential 
test performances, under those conditions, can also be 
attributed to the fact that, in the course of treatment, 
subjects were taught to respond to educationa Lmeasures 
appealing to success motives. On the other hand, hypothe-
sized failure expectations in control subjects were not 
treated and were dealt with only in the normal procedure of 
providing encouragement during test administration. , Thu.s, 
\ 
. ''i 
the differential'effects of prior relationship with the 
examiner were inextricably intermingled with the effects 
o.f training. 
Parents of those subjects randomly assigned to treat-
ment groups were contacted individually and invited to a 
general meeting. At this meeting parents were acquainted 
with behaviora 1 characteristics manifested by children with 
psychoneurological learning disabilities. Emphasis was 
placed on the fact that an educational plan designed for 
each child could be initiated by means of special training~, 
but for change in behavior and performance to be more than 
temporary, continued parenta 1 involvement would be· necessary. 
It was thus stressed that the parent~ themselves were an 
integral part of the training staff. Plans for educational 
treatment were outlined, and the parents were advised that 
their children would be accepted for training only if-the 
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parents themselves would attend group sessions designed to 
outline plans whereby treatment could be continued in tha 
home. Most striking was the unanimous agreement to parti.-
cipate by all parents invited. No subjects were lost 
'\ 
through parents' unwillingness to cooperate. 
Parent meetings were scheduled once every two weeks. 
The director of the training program served as group leader, 
' 
and was assisted by one or more· of the training program 
teachers or departmental supervisors. Test resultp, educ.a.;. 
tional difficulties, and training methods were commu.nicated 
in the group. Procedures for home management. were discussed 
and parent self-reports were utilized. Parents reported 
their successes and failures with various procedures for 
home management. Group discussion followed in which sugges-
tions or recommendations were generated by other group mem-
bers as ·well as the group leaders. Individual consultations 
were held as the need arose. 
Classroom teachers were invited by the parents to o_ne 
of their meetings in an attempt to indicate to teachers 
their willingness to cooperate and to become involved with 
the teachers in planning for educational management in tpa 
classroom. When specia 1 educationa 1 needs were indicate.a, 
individual consultative contacts with teachers were arranged 
at their request or at the initiative of the training 
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program director. Thus, an effort was made to encourage 
the careful mana·gement of both home and school environments. 
At the conclusion of the educational training program, 
evaluation and interpretation sessions were held with the 
parents of each child. Recommendations were made concern-
ing continued treatment in the home and in the classroom, 
with special attention to the felt need for special help 
' 
such as tutoring, remedial reading, language development, 
or supervised physical education. A summary report was-
sent to each child's classroom teacher. 
Training Program Structure 
The 29 subjects receiving training were divided into 
two a ifferent treatment groups for purposes of eva luatirig. 
the effects of differential educational training. Each 
training session for both treatment groups was one hour 
and thirty minutes in length. Treatment I, administered 
in the fall to a total of 12 subjects, consisted of 24 
training sessions, four times per week for six weeks. 
Treatment II was11. administered to a different sample of 17 
subjects d~ring the ~pring term. This consisted of 12 
similar training sessions, two times per week for six weeks. 
Thus, a major variable in this study was the length and 
intensity of the training. 
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The two treatment groups were divided into four train-
ing groups with nine children in each training group. Two 
training groups received Treatment I, and two training 
groups received Treatment II. However, due to attrition of 
N, 12 children were reported as receiving Treatment I, while 
17 children received Treatment II. Due to the manifest 
attention disorders, effective training could not exceed 
20-25 minutes in any of the areas. Furthermore, it was felt 
that attention could be held for this time period only if 
individualized instruction were possible. With subgroups 
of three children, this criterion could be met. 
Thus, the nine children in each training group were 
assigned to subgroups of three. In making subgroup assign-
ments an attempt was made to group children homogeneously 
according to level of language development and speech patho-
logy, since training tasks in other areas could be more 
easily adapted to greater individual differences. 
As illustrated in Figure 4, the three subgroups of ch1i-
dren were rotated through the various training activities. 
To avoid any possible effect that a particular sequence or 
tasks might have, the sequence followed by Treatment Group 
I subgroups was rotated after every eight sessions. 
Treatment Group II followed the same daily schedule 
with the exception that the sequence of tasks which the 
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ROTATION PERI OD ONE 
3:30-3:45 SUBGROUP 3:45-4:10 4:10-4:35 4:35-5:00 ACTIVITY 
PERCEPTUAL 
v 
MOTOR I 3 2 
LARGE TASKS 
GROUP GROSS 
ACTIVITY 
·~ 
MOTOR 2 I 3 
TASKS 
SUBGROUPS 1,2, 3 SPEECH 
AND 3 2 I LANGUAGE 
DEVELOPMENT 
ROTATION PERIOD TWO 
3:30-3:45 SUBGROUP 3:45-4:10 4:IQ-4:35 4:35-5:00 ACTIVITY 
PERCEPTUAL 
/ MOTOR 3 2 I LARGE TASKS GROUP GROSS ACTIVITY ~ MOTOR I 3 2 TASKS SUBGROUPS I, 2, 3 SPEECH AND 2 r 3 LANGUAGE 
DEVELOPMENT 
ROTATION PERIOD THREE 
3:30-3:45 SUBGROUP 3:45-4:10 4:10-4:35 4:35-5:00 ACTIVITY 
PERCEPTUAL 
/ MOTOR 2 I 3 LARGE TASKS GROUP GROSS ACTIVITY MOTOR 3 2 I ~ TASKS SUBGROUPS 1,2,3 SPEECH AND I 3 2 LANGUAGE 
DEVELOPMENT 
Figure 4. Rotated Task Assignments of Subgroups 
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subgroups followed was rotated after every fourth session. 
Within each training area activities were sequentially 
structured according to levels of development. Furthermore, 
the activities designed to develop a particular skill were 
group activities, although an individual program of treat-
ment, based on specific evaluation of competency was pre-
scribed for each child. Each child was taught to master a 
skill at his lowe~t functional level within each stage of 
development before going on to a skill requiring a higher 
functional level. 
All activities were constructed to give a reason for 
the teacher to direct individual and group praise and en-
couragement. Praise was first given to effort, regardle.ss 
of the quality of performance. As the level and quality 
of skill increased, the praise pattern was modified to fit 
the situation. 
Activities were constructed in such a way that compet-
itiveness was minimized, with each child trying to bette.:r 
his own previous performance, either by time, number of 
tasks completed, or increase in quality of skill. 
In most cases two teachers· worked with each three chil-
dren. Should a child be experiencing unusual difficult.y 
with a certain task, or should a particular child be expect-
ed to experience difficulty with a given task, he was taken 
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from the room and given individual instruction prior to 
group participation. It was felt that the additional confi-
dence generated by the individual help would allow the child 
to participate comfortably within the group in group activi.-
ties. The cumulative effects of self-confidence within a 
group were observed. 
The procedure for Treatment Group II was structura l.ly 
t1;ie same. However, both the intensity of training contacts. 
and the total number of contacts were reduced by half. The 
children were seen for six weeks, twice per week for a .total 
of 12 contact sessions. 
~ Instruments !E.9.. ~ Collection 
The Peabody Picture Vocabulary Test and the Bender 
Visual-Mcitor Gestalt were administered as screening instru~~ 
ments to children whose teachers had completed a Behavi.or 
Checklist, indicating the presence of a learning disabilit.y. 
Thirty to forty-five minutes were spent in individual admin-
istration of the screening tests. 
These children screened who demonstrated norma 1 intel-
ligence, signs of neurologica 1 impairment, and indications 
of specific learning disabilities were included in the sub-
ject population to be sampled. A Wechsler Intelligence 
Scale for Children was then administered to this population. 
WISC results supportive of a diagnosis of psychoneurological 
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learning disability further delimited the population to be. 
studied. 
Both the treatment and control groups received examina-
tions for auditory and visual acuity to rule out the possi-
bility of a physical handicap effecting performance on the 
test battery. 
For the treatment group, additional procedures were 
used to obtain information relative to individual and group 
treatment, and included inf orma 1 tests for latera 1 domi-
nance, physical coordination, reading level, articulation~ 
and language development. For each child a case history 
was compiled. In addition, a ''specia 1 11 nuerologica 1 exami~ 
nation was administered by the consulting pediatrician in 
order to check for the presence of "soft" neurologica 1 . 
signs. 
Finally, for both treatment and control subjects, in-
formal pre-post teacher reports were obtained which describ-
ed academic performance and social adjustment in the class-
room. 
For the treatment group, parent reports relative to 
their personal attitudes about their children as well as 
their perceptions of their children's behaviors were 
obtained. 
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Pre-post evaluation instruments included the Wechsler 
Intelligence Scale for Children and the Bender Visual-Motor 
Gestalt Test. 
In summation, both treatment and control groups were 
given the pre-test battery. Subsequently, the treatment 
groups received training while the control groups did not. 
After treatment the post-test battery was administered to 
both treatment and control groups. 
It was assumed that maturational changes and the ef-
fect of contemporaneous events operated equivalently for 
both treatment and control groups. 
Experimental Design and Statistical Treatment 
For purposes of evaluation, four groupings of subjects 
were utilized in the analysis. Treatment Group I with an N 
of 12 received training four days per week for six weeks. 
Treatment Group II with an N of 17 received training two 
times per week for six weeks. The Pooled Treatment Groups 
had an N of 29. The Control Group with an N of 19 received 
no treatment. 
The ma,jor independent variable was participation ver-
sus nonparticipation in the educational training program 
developed for evaluation in this study. The second 
independent variable was the number and frequency of the 
training sessions. 
The central question of this study was, 11What effect 
did these independent variables have upon the following 
dependent variables? 
1. Alertness to and memory for factual information 
as measured by the WISC Information subtest. 
2. Practical reasoning in problem situations as 
measured by the WISC Comprehension subtest. 
3. Concentration and reasoning in numerical prob-
lems as measured by the WISC Arithmetic subtest. 
4. Ability to generalize and do abstract thinking 
as measured by the WISC Similarities subtest. 
5. Ability to verbalize an understanaing of words 
as measured by the WISC Vocabulary subtest. 
6. Immediate recall of verbal stimuli as measured 
by the WISC Digit Span subtest. 
7. Visual alertness and visual meanings as measured 
by the WISC Picture Completion subtest. 
8. Ability to perceive and interpret social situa-
tions as measured by th~ WISC Picture Arrangement 
subtest. 
9. Ability to reproduce abstract geometric designs 
·as measured by the WISC Block Design·subtest. 
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10. Ability to organize parts of pictures of 
familiar objects into a Gestalt as measured 
by the WISC Object Assembly subtest. 
11. Speed and accuracy of learning and writing 
symbols as measured by the WISC Coding subtest. 
12. Level of intellectual functioning in the ver-
bal realm ss measured by the WISC Verbal IQ. 
13. Level of Intellectual functioning in the per-
formance realm as measured by the WISC Perfor-
ma.nce IQ. 
14. Level of overall intellectual . functioning as 
measured by the WISC Full-Scale IQ. 
15. Level of visual-perceptual-motor functioning 
as measured by the Koppitz Developmental 
Scoring System (Koppitz, 1964) for the Bender-
.Gestalt Test. 
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Statistical analysis of scores from such standardized 
tests as the WISC have historically utilized techniques 
which assume interval data. This assumption is open to 
question. An alternative assumption of ordinal scaling ~ia: 
much more tenable. In addition, the normality of the dis-
tribution of these scores was open to question, because 
nearly all of the subjects were drawn from the upper half 
of the IQ distribution. The Bender-Gestalt scores were 
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clearly non-norma 1 in their distribution. And (by no stretch 
of the imagination) could these scores be considered interval 
data. Therefore, nonparametric procedures, suitable for 
ranked data, were considered more appropriate. 
In the absence of utility estimates, a probability of 
.05 or less was specified as the criterion for rejecting 
a null hypothesis. Since the directionality of differences 
between groups of scores could not be theoretically pre-
determined, the two-tailed probabilities associated with 
given values were used in each case. 
To assess the effects of the independent variables up-
on each of the 15 dependent variables, the following four 
between group comparisons were made: 
1. Treatment Group I vs. 
2. Treatment Group II vs. 
3. Pooled Treatment Gr. vs. 
4. Treatment Group I vs. 
Hypotheses 1 - 60 
Control Group 
Control Group 
Control Group 
Treatment Group II 
For each of the above four between group comparisons, 
the pre-test scores for each of the 15 dependent variables 
were analyzed to determine whether the groups of scores 
compared were statistically similar prior to differential 
treatment. For each of these 60 comparisons, the follow-
ing set of null and alternative hypotheses was tested by 
the Mann-Whitney U Test (Siegel, 1956): 
I 
H0 A: Pre-test scores for the dependent variable 
under consideration are distributed randomly 
among both groups being compared. 
H1 A: Pre-test scores for the dependent variable 
under consioeration are stochastically high-
er in one group than in the other. 
Hypotheses 61 -· 105 
Within each of three groups (Treatment Group I, Treat· 
ment Group II, and the Control Group), the significance of 
differences in pre-test and post-test scores was asseased 
for each of the 15 dependent variables. For each of the.se 
48 assessments, the following set of null and alternative 
hypotheses was tested by the Wilcoxon Matched-Pairs Signed-
Ranks Test (Siegel, 1956): 
H0 B: This set of post.;..t.est scores does not differ 
from the set of corresponding pre-test scores. 
- . 
H1 B: This set of post-test.scores does differ from 
the corresponding pre-test scores. 
Hypotheses 106 - 165 
For each of the __ four be.tween group comparisons liste.d 
above, .-pre-post gain scores f.or: each of the 15 de-pendent . 
. •,. ·: 
variables were then analyzed to assess the effects of dif-
ferential treatment. For each of these 60 comparisons, 
the following set of null and alternative hypotheses was 
tested by the Mann-Whitney U Test: 
Ho C: Gain scores for the dependent variable under 
consideration are distributed randomly among 
both groups being compared. 
H1 C: Gain scores for the dependent variable under 
consideration are stochastically higher in 
one group than in the other. 
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The results of these statistical tests are presented 
and discussed in detail in Chapter IV. 
CHAPTER IV 
RESULTS OF THE INVESTIGATION 
In reporting and discussing the results of this study, 
the following comparisons are presented for each of the 15 
dependent variables: 
1. Between group comparisons were made of pre-test 
scores to assess the likelihood of similarity 
between groups of scores prior to treatment. 
Comparisons were made between: 
a) Treatment Group I (T1) and the Control Group(C) 
b) Treatment Group II (T2 ) and the Control 
Group (c) 
c) Pooled Treatment Groups (Tp) and the Control 
Group (C) 
d) Treatment Group I (T1 ) and Treatment Group 
II (T ) 2 
2. Within group comparisons were made to determine 
the significance of differences between pre-te.st 
scores and post-test scores. Comparisons were 
made for T1, T2, and c. 
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3. Between group comparisons of pre-post gain 
scores were made to assess the effects of 
differential treatment upon the scores of the 
four pairs of groups listed under item l aboVt.e.. 
Note that comparisons a, b, and c above pertain t.o the: 
independent variable of treatment versus no treatment. 
The independent variable, length and intensity of training,,.. 
was assessed by comparison d. In general, a lack of .sd.gn1.-
ficant differences in the pre-test distributions follo.w,e.d 
by significant gain differences would be indicative o.f an 
effect related to the given independent variable. 
For the purposes of this study a probability of .05 
or less was required for rejection of null hypotheses .. _ 'l!he 
two-ta11ed probabilities were utilized since, in no ca·se 
could the directionality of differences be theoretically 
predetermined. 
Test for Between Group Comparisons 
Differences in pre-test scores and pre-post gain 
scores obtained from the WISC and the Bender-Gestalt, for 
each of the four between group comparisons were assess.e.d 
by the Mann-Whitney U Test. (Siegel, 1956). 
In each comparison, the null hypothesis stating tnat 
. \~-,.,: 
the two groups of scores were samples drawn from the 1same 
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population was rejected when the obtained probability wai,. 
equal to or less than the set .,05 limit. When the null 
hypothesis was rejected, the alternative hypothesis or. a 
stochastic difference was accepted. When the N of a ~Ollp 
was less than 20, the Table of Critical Values from the . 
sampling distribution of U was used. 
Test for Within Group Pre-Post Differences 
The Wilcoxon Matched•Pairs Sign~d·Ranks Test as 
described by Siegel (1956) w119 used to assess the signif.1-
oance of differences between the pre~test scores and t.he 
post-test scores obtained on the WISC and the Bender~ 
Gestalt. 
In each assessment, the null hypothesis stat.ing that 
there are no a1gnif1cant differences-within each of the. 
three groups· 1n correspond·ing pre and post sco-res was. 
rejected when the obtained prC>bability of a Type I error 
was .. 05· or less. Since the N of each group was less than 
25, the Table or Critical Values from the sampling distri-
bution of Twas used~ 
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Presentation and Discussion of Results 
The results of this investigation are reported for 
each of the dependent variables, l - 15, in Tables I - XV., 
A summary of significant comparisons is presented in 
Table XVI. 
Variable 1: WISC Information Subtest 
---- --~-------
The experimental findings concerning the WISC In~or-
mation subtest scores are presented in Table I and discus-
sed below. 
Results. An Analysis of between group comparisons 
of the distributions of pre-test scores revealed no si.gni-
ficant diffeFences between the comparison groups prior to 
treatment. 
In the analysis of within group pre-test and post .. -te.s.t. 
differences, Treatment Group I (T1)and Treatment Gro~p II 
(T2) made significant gains at the .02 and .01 levels. 
respectively. Differences were not significant within t:he 
Control Group (C). 
Between group comparisons showed that the distri-bu.-
tions of gain scores of Treatment Groups I and II and t.he 
Pooled Treatment Groups (Tp) were all stochastically hi.gh-
er than those of the Control Group. All three differences 
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TAB~ I 
COMPARISONS OF :WISC INFORIJIATlON SUBTES'l' SCORES 
(The symbol~ is used to ind.icate no significant difference.) 
B t e ween G 
Mann-Whitney U Tests of 
. C i f P t t S roup omoar son, 0 re- es core Di t ib ti s r u ons 
u Ind!cated Two-tailed· 
Group1 N1 Group2 
~2 Value Relationship Probability 
T1 12 c 19 92.0 T1 .!ld.. c p -~-) .10 
T2 17 c 19 128.5 ,v T2 - c p > .10 
c 19 '1'' ·29 220'.5 Tp ,v c 0.12144. p 
-
T1 12 T2 17 102.0 T1 N T2 > ~10 - p 
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t 1P t t d P t t t S roup erences e ween re- es an OS 
-
es cores.: 
Decreases Increases Indicated Tw6~tailed · 
Group N N ~Ranks N ~Ranks Re lat ionshio Proba·bilitv 
... 
T1 12 1 .. ~1.0 10 59.0 · __ Post) Pre p : .02· · 
' 
' . " • ........ ~· . 
T2 17 1 ~ ., ... 2.5 11 75.5 Post ) Pre p (··.01 
.. 
c 19 9 ... :.;.a1.o· 8 1?.0 Post !ll Pre .. NS. 
. 
... 
Mann-Whitney U Tests of 
B t e ween G rouo. C . i f G ompar sons 0 · ain t S.c ore Dis. ribu t ion·s .. :." 
u Indicated· Two-tailed 
Group1 N1 G't'OUP2 N2 Value :fie latismship Probabil~iir 
T1 12 c 19 57.5 T1 >·c:· p· < .o;. 
... .- . ·~ 
, 
T2 17 c 19 91.5 T2 > c p < ~05: 
c 19 T p 29 149.0 Tp) c 0.00355 
T1 12 T2 17 83.0 ··. . ,..; .T1- T2 p > .10 
-
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were significant at less than the .05 level. The dist.ri.-
butions of gain scores of the two treatment groups were 
not significantly different from each other. 
Therefore, there are statistically significant· differ-
ences associated with treatment versus no treatment, b.ut 
none associated with the length and intensity of training .• 
Discussion. The Information subtest requires resp.onse:s 
which demonstrate a knowledge of factual information. 
Treatment did not emphasize activities involving factu.al 
information as such. Therefore, the above differentia-.l 
results might be accou.nted for by effects of treatment up.on: 
basic psychological functions underlying performance of 
this task. These could include increased alertness to. and. 
improved retention of such information, as we-ii as inc.re.ase.d 
ability to formulate and communicate adequate response,s. 
Variable 2: WISC Comprehension Subtest 
-
Analyses concerning the WISC Comprehension subtest are 
summarized in Table II. 
Results. Between group comparisons of pre-test ac,o.re..s: 
demonstrated no significant differences between d1stribu,-
tions except between the Control Group and the Pooled 
Treatment Groups. This difference was significant at .. the 
.01 level. Therefore, in comparing distributions of pre-
post gain scores, the pre-existing stochastic difference 
I 
B t e ween G 
Groupl N1 
T1 12 
T2 17 
c 19 
T1 12 
TABLE II 
COMPARISONS OF ·:wtsc COMPREHENSONS 
SUBTEST SCORES 
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roup 
Mann-Whitney U Tests of 
C i f P t t S omoar son 0 re- es- core Di t ib ti s r u ons 
u Indicated ,Two-tailed 
Grou~2 N2 Value Relationship Probability 
c 19 67.0 T1 "- c P > .05 
c 19 105.0 T2 """ c P > .• 05 
-
T p 29 112.0 T p > c 0 01~~6 . --
--....-···-·v-•·· 
··-· 
T2 1'7 89.5 T1 ......, T2 P >.10 
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff Bet P t t a P t t t S -rouo erences ween re- es an OS 
-
es cores ---
Decreases Increases Indicated Two-taileo 
Grouo· N N ~Ranks N :i:.Ranks Relat1onsh1o. ·Probabi l:t't:v 
Tl 12 ~ ... "1' ~10.5 9 67.5 Post > Pre p <: .05 -
-
T 2 17 3 -:::15.0 13 121.0 Post ~ Pre p <_.01 
-
c 19 11 .. .. 115.5 6 37.5 Post ~ Pre NS 
" CV: 315 .0 •.. . . .. ~,., -· 
Mann-Whitney U Tests of 
B t e ween G rou1:> C 1 - f G 1 S Di t ib ti -omoar -sons 0 a n core B r u ons ••••• •ft 
u Indicated Two-tailed'' 
_ Group1 N l Grout,2 N2 Value Relationship Probabilit\r 
T1 12 c 19 42.5 T1 > c p< .02 
T2 17 c 19 59.0 T2_ > c P.~002 
.... 
c 19 T p 29 101.5 Tp > c 0.00011 
T1 12 '!'2 17 83.0 T1 ~ T2 p > .10 
between these two groups of scores must be taken into 
account. 
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Significant pre-post differences were found only 
within Treatment Groups I and II, where the null hypothese.s 
were rejected at the .05 and .Ol levels respectively. The 
critical value for the .05 level for the Control Group 
has been included in Table II., for a trend toward a loss., 
significant at the .05 level, was apparent. 
Gain score comparisons between groups showed that. the. 
distributions of scores for the treatment groups were not 
significantly different from each other. Singularly and 
in combination., the Treatment Groups made stochastical.ly. 
higher gain scores than did the Control Group. The prob-
ability that the gain scores of the various Treatment 
Groups were drawn from the same population as those of t.he 
Control Group was less than .02 in each case. 
In summation., there are statistically significant 
differences associated with treatment versus no treatment .• 
Discussion. Successful performance on the Comprehen-·· 
sion subtest calls for an ability to reason in problem 
situations. Training stressed verbalization skills and the 
formation of concepts. 
Training appears to have increased the subjects' 
ability to conceptualize, organize., and communicate adequate 
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responses. A subjective analysis of individual test items 
indicates that the subjects in both Treatment Groups 
tended to conceptualize at a higher level of abstraction, 
whereas the Control subjects responded more often with 
concrete solutions. 
The loss trend apparent in the pre-post differences.., 
within the Control Group will be discussed in connection 
with a similar relationship observed in Variable 5., the 
Vocabulary subtesto 
Variable 3: WISC Arithmetic Subtest 
Presented in Table III are comparisons involving the 
WISC Arithmetic subtest scores. 
Results. No significant differences between the di.s-
tributions of comparison group pre-test scores existed 
prior to treatment. 
Within group comparisons of differences between pre-
test and post-test scores showed that only Treatment G,roup 
I made a significant gain. The difference was signifioant 
at less than the .01 level. 
An analysis of the distributions of the pre-post 
gain scores revealed that Treatment Group I was stochasti-
cally higher than the Control Group at less than the .,Q5 
level. The distributions of scores for Treatment Group 
II and the Pooled Treatment Groups did not differ 
B t e ween 
Group1 
T1 
T2 
c 
TABLE III 
• _ ,." 0 • • - ··.!·.•1.:...._, '.,.a,•,.;: ... , ..... 
~ COMPARISONS OF w.rsc ·ARITHMETIC. .. 
. SUBTEST "SCORES . 
G · rouo 
Mann-Whitney U Tests of 
C i f P t t S omoar son 0 re- es. core 
u Indicated 
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Di t ib ti s r u ons 
Two-tailed 
Ni Group2 N2 Value Relationship Probability 
12 c 19 87.5 T1 ~ c p ,. .10 
17 c 19 141.5 'l'2 ~ c p >·.10 
19 Tp 29 229.0 Tp ~ c 0.15874 
T1 . 12. T2 17 94.o T1 ~ T2 P'..-.> _;lQ 
.. 
G 
Wilcoxon Matched-Pairs Signed-Ranks Tests of With:l,n 
Dif'f Bet P t t d P t t t ., .. .. , ... ·, rouo erences -ween re- es an OS 
-
es Scores 
Decreases Increases Indicated Two-tailed: 
Grouo N N S:Ranks N -~Ranks Re lat ions hip Probabil1tv 
T l 12 l ..• ~1.5 8 43.5 Post> Pre p<. .01 
Tg 17 6 · · ... 32 .5 7 58.5 Post~Pre NS 
' .... 
c 19 7 ...... 1,t5,o 6 46.o Post '=Pre NS 
. ·- ... 
Mann-Whitney U Tests of 
Bet ween G · rout> C i f G i S Di t ib ti ·. omoar sons 0 •a n core s r u ons - .. · . ....,_ 
- u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship Probabi.i:fty 
T1 12 c 19 64.c T1>C p < .05 
T2 17 c 19 144.o T2~C p > .10 
c 19 Tp 29 208.0 T ~C p 0.07453 
T1 12 T2 17 64.o T1~T2 pe=.fb 
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significantly from those of the Control Group; and Treat-
ment Group I was not significantly different from Treat-
ment Group II. Thus, for Treatment Group I there is a 
statistically significant difference associated with treat-
ment versus no treatment. 
Discussion. Adequate performance on the Arithmetic. 
subtest requires an ability to attend, concentrate., and 
reason in numerical problems. Although training did not 
emphasize activities which focused upon numerical problem 
solving, training did stress the underlying psychological 
functions necessary for adequate performance of this task. 
Within Treatment Group I, pre-post differences were 
significant. Even though the pre-post differences of 
Treatment Group II were not significant, the difference.a 
were slightly greater than those of the Control Group,· as 
indicated by the sums of the signed ranks .. This providaR 
some basis for believing that had Treatment Group II 
received longer and more intensive teaining, pre-post 
differences might have been significant. 
A sign:i,ficant difference was found between the di.st.ri.-
bution of gain scores for Treatment Group I and that of 
the Control Group. Although the corresponding difference 
between Treatment Groups was not significant, the probabi-
lity that these were samples drawn from the same population 
115 
equaled .10. These data tend to support the subjective 
observation that the longer and more intensive training 
received by Treatment Group I enabled those subjects to 
attend, concentrate, and reason more effectively in ar~th-
metic problem solving. The probability of .07 observed ~n 
the comparisons between the Control Group and the Poole..d 
Treatment Groups provides further support for this 
contention. 
The results of this subtest will be discussed in 
relation to the results of the Digit Span subtest. 
Variable 4: WISC Similarities Subtest 
The experimenta 1 find'ings concerning the WISC Simi.lari-
tiea subtest scores are reported in Table IV. 
Results. In the analysis of between group comparison& 
of distributions of pre-test scores, no significant differ-
ences existed between the comparison groups prior to treat-
ment. 
In analyzing differences between pre-test and post-t.est. 
scores with.in groups, the Control Group did not make signi-
ficant gains, although the differences for both Treatment.. 
Groups were significant at less than the .02 level. 
A comparison of gain score distributions showed .tha-t 
singularly the Treatment Groups ('}id not differ significantly 
from the Control Group"or from each other. However, the 
Bet ween 
Group1 
T1 
T 2 
c 
T1 
TABLE IV 
. COMPARISONS OF WISC SIMILARITIES 
SUBTEST SC ORES 
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G rouo 
Mann-Whitney U Tests of 
C i f P t t S omoar son 0 re- es core Di t ib ti s r u ons 
u . Indicated Two-tailed 
N1 Group2 N2 Value Relationship Probability 
12 c 19 89.0 T1 ~ c p ~ 010 
17 c ).9 144.o T2 "- c p I' .10 
-
19 T p 29 233.0 Tp ~ C 0.18406 
12 T2 17 91.0 T1,~ T2 p 'i" .10 
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P t t d P t t t S roup erences e ween re- es an OS 
-
es cores 
Decreases lncreases Indicated Two-tailed 
Grouo N N : ~Ranks N .~Ranks Relationship Probability 
T1 12 3 -7 .o 8 59.0.. Post > Pre p= .02 
T2 17 0 -o.o 13 91.0 Post "> Pre p-4.01 
c 19 8 -85.5 11 104.5 Post~ Pre NS 
' 
Mann-Whitney U Tests of 
B t e ween G rouo C i f G i S Di t ib ti . omoar sons 0 a n core Ef r u ons ···· 
u Indicated'' Two-taile'd 
Groupj_ Nl Group2 N2 Value Relationship Probability 
T1 12 c 19 79~0 T1 ~c p > .10 
T2 17 c 19 117.0 T2 C: c p )' .10 
c 19 Tp 29 196.0 Tp > c 0.04588 
T1 12 T2 17 99.5 T1 e:. T2 p ;> .10 
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Pooled Treatment Groups made stochastically higher gain 
scores than did the Control Group. This difference was 
significant at the .05 level. 1 Therefore, for the Pooled 
•\ 
Treatment Groups there is a statistically significant 
difference associated with treatment versus no treatme~nt. 
Discussion. The abilities to generalize and to r.eason 
abstractly unoerlie performance on the Similarities sub.test. 
During training, subjects were encouraged to notice and talk 
about similarities and differences. An attempt was mad.e to 
shape such responses in the direction of higher level ab-
stractions which could then be applied to new situations. 
Though there were significant gains between the pre~. 
test and post-test scores within each of the treatment. 
groups, these gains were not sufficient to show differences,_ 
in the distributions of gain scores when compared singu.lar-
ly with the Control Groupo However, distributions of 
Treatment Group gain scores became signtficantly differe,nt 
when they were pooled and compared to the Control Group. 
These marginal results indicate that although some gains 
were achieved, more effective training activities should 
be devised. 
Variable 2: WISC Vocabulary Subtest 
Analyses of the WISC Vccabulary subtest scores are 
presented in Table v. 
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TABLE V 
COMPARISONS OF WISC VOCABULARY SUBTEST SCORES 
Bet ween G rouo 
Group1 N1 
T1 12 
T2 17 
c 19 
T1 12 
Mann-Wp.itney U Tests of 
c i f p t t s omoar son 0 re- es core· Di t ib ti S r u _o_n 
u Indicated Two-tailed: 
Group2 N2 Value Relationship Probabilit 
c 19 109.5 T1 ~ c p > .10 
c 19 155.0 T2 ~ C p > .10 
' Tp 29 264.5 Tp ~ c o.4076~ _ 
.. 
T2 17 101.5 T1 ~ T2 p ') .10 
WilQoxon Matched-Pairs Signed-Ranks Tests of Within >'- -; 
G Diff Bet P t t d P t t t S rouo erenoes ·ween re- es an OS 
-
es cores ... 
Decreases Increases Indicated Tw o.;.ta i le cl 
Group N N ~Ranks N ~Ranks Re lationshio Probabilit:i1 
T1 12 0 -o.o 10 55.0 Post'> Pre p ~.01 
T2 17 3 --13.5 11 91.5 Post> Pre p ~ .02 
. -~- . 
c 19 10 -111.5 8 59.5 Post ~Pre NS' 
···-:. 
- -
CV= 40.0 -· -·-··· 
.... 
.. 
--
Mann-Whitney U Tests of 
B t e ween G rouo C 1 f G 1 S Di t ib ti omoar sons 0 a n core s r u ons- _,-.::-
u Indicateo Tw·o-tailed ·. 
Group1 N1 Group2 N2 Value Relationship Pr oba 1;11·1-1 ty-· 
...... 
T1 12 c 19 57.5 T1> C p <:,. 05 
T2 '1.7 c 19 95.5 T2 > C P< .05 
c 19 Tp 29 153.0 Tp.> C 0.00459 
T1 12 T2 17 87.0 T1~T2 p > .10 
.119 
Results. Between group comparisons of the distributions of. 
pre-test scores revealed no significant differences in.the 
scores of the four pairs of comparison groups prior to 
treatment. 
Significant differences between pre-test and post-teat.-
scores were found within both Treatment Groups. The di!fer-
ences for both Treatment Groups were significant at less 
than the .02 level. The Critical Value for significanc~ 
at t.he .05 level was included in the Table for comparison 
with the sum of positive ranks for the Control Group. Not.a 
that the smaller sum of positive ranks indicates a greater -
magnitude of losses over gains. 
Between group comparisons showed ~hat the gain score 
distributions of Treatment Groups I and II and the Pooled 
Treatment Groups were all stochastically higher than thoa,e-.-
of the Control Group. Differences were all significant at· 
probabilities less than .05. The distributions of gain 
scores of the two treatment groups did not differ signi.f_i-
cantly from each other. 
Thus, for this variable, statistic~lly significant 
differences are associated with treatment versus no tre.at-
ment, but there are no statistically significantly difter-
ences associated with length and intensity of training. 
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Discussion. The Vocabulary subtest taps the ability to 
verbalize an understanding of words. Well developed verbal 
skills are necessa~y in otder to perform well on thig sub-
test. Training emphasized the development of word concepts, 
concept formation, and vel;"bal skills. · Certain of the acti,.-
vities stressed development of an ability to describe. In 
addition, whenever possible, subjects were encouraged to 
describe and discuss what they were doing. 
These results indicate that subjects who received 
training were more aware of word concepts, and were better 
aple to organize their responses to communicate their 
understanding of these concepts. 
The Control Group's indicated movement toward a 
loss appears to ~elate to a similar trend apparent in 
the Control Group's Comprehension subtest scores. These 
trends are likely to be related to influences occurring 
between pre-tests and post-tests. Comprehension and 
vocabulary ~re likely to be related to school experiences. 
A regular academic program increasingly emphasizes an 
understanding of verbal constructs and possession of 
verbal skills. Thus, the acquisition of knowledge becomes 
more verbally oriented and less performance oriented. 
Children wi.th PNLD often have poorly developed basic 
verbal skillafo,tioupled with a limited understanding of 
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concepts and relationships. As academic progress requ.ires, 
an increasingly greater verbal proficiency, these children_ 
who lack the basic skills described above become even less 
capable of meeting academic expectations. Accumulated, f.ai.J: 
ure experiences., in the face of increasing expectations,., 
undoubtedly affect both motivation and ability to resp.and 
adequately on these subtests. The cumulative effects of 
I 
such loss trends over a period of years could have grave, 
implications for society as well as the individual., There,+_: 
fore., there is an obvious need for long...;range studies -t.o 
assess the possibility that decreasing IQ scores may be d"u.e:. 
to an increasingly greater need for skills which were neve~-
learned or only poorly developed at best. --~ 
These findine;s suggest that educational treatment,. ,, 
apart from the regular academic program is highly desirable:. 
Such treatment should emphasize basic learning sk:1,lls .. whi,ch 
other children acquire with much less effort. 
Variable 6: WISC Digit Span Subtest 
Findings concerning the WISC Digit Span subtest are 
reported in Table VI. 
Results. An analysis of the four pairs of between , 
group comparisons of the distributions of pre-test scOI!es 
demonstrated no significant differences between the populat-
tions prior to treatment. 
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TABLE VI 
COMPARISONS OF WISC DIGIT SPAN SUBTEST SCORES 
Bet ween G rouo 
Mann-Wfiitney U Tests of 
C i f P t t S omoar son 0 re- es core Di t :lb ti s r u on 
u Indicated 'Two-tailed 
Groupl N1 Group2 N2 Value Relationship Probabilit 
T1 8 c 9 28.5 T1 c:: c P> olO 
c 9 T2 17 65.5 T2 ~ C p ::> .. 10 
c 9 Tp 25 94.o Tp r::: C 0.23273 
T1 8 T2 17 62.5 T1 -::= T2 p >.10 
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P t t d P t t t roup erences e ween re- es an OS 
- es Scores 
Decreases Increases Indicated Two-tailed 
Group N N · ~Ranks N S.Ranks Relationship Probability 
T1 8 3 -9.0 .4 19.0 Post~ Pre NS 
T2 17 6 -43.5 9 76.5 Post i::::-Pre NS 
c 9 
' 
... 9.0 3 10.0 Post ~Pre NS ..., 
,• .. 
Mann-Whitney U Tests of 
B t e.ween G roup C i G ompar sons of ain Score Dis t r.ibu t ions · 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship Probabilitf 
T1 8 c 9 30.5 T1~ c p > .10 
c 9 T2 17 71.0 T2 ,::: C p > .10 
c 9 Tp 25 101.5 Tp 0:: C 0.37195 
T1 8 T2 17 61.0 T1 ':::= T2 p > .10 
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Within group assessments of pre-post differences were 
not significant fo:r a~y\ of the three groups. 
Between group comparisons revealed that the distri.bu,-
tions of gain scores were not significantly different in 
any of the four pairs of comparison groups. 
Thus, there were no statistically significant differ~ 
ences associated with treatment versus no treatment, n.or 
with length and intensity of training. 
Discussion. Performance on the Digit Span subtest. 
involves attention, concentration, and memory for recently, 
learned materia 1.. Taylor ( 1959) observed that this subtes.t 
is usua 1 ly given to test for "rote II memory. 
The negative findings on this measure are supportive 
of observations made by Taylor (1959) and Michal-Smith 
and Morgenstern ( 1965), who indicated that due to memory 
impairments, children with PNLD have greater difficulty 
with tasks which require performance based upon rote 
memory. Furthermore, treatment emphasizing rote repeti.ti.o.n. 
:t·s rarely effective. Hence, it would appear that a differ-
ent method for training rote memory must be sought .. 
Regarding attention and concentration, the other 
psychological functions underlying performance of this 
task, Holt (1968) found that attention and concentration 
vary together. These functions underlie performance on 
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both the Arithmetic and Digit Span subtests~ (Rapapor~ anQ 
Schafer, 1968) On the Arithmetic subtest, the effect of 
pre-post differences was apparent only in the within gr_oup 
comparison for Treatment Group I, whereas there were no 
significant findings in the Digit Span subtest. The dif.i'er-
entia l performance of Treatment Group I on the two subt.e.at,a. 
should be explained. It is possible that the more proLong-
ed and intensive treatment received by Treatment Group I. 
was effective in increasing the subjeots• ability to con-
centrate, but ineffective in increasing the subjects' abi~-
ty to attend.. (Concentration is weighted more heavily_,in 
the Arithmetic subtest, whereas attention is weighted more 
heavily in the Digit Span subtest.) 
Variable I: WISC Picture Completion Subtest 
The experimental findings relative to the WISC Pict:~e;. 
Completion subtest scores are set forth in Table VII. 
Results. Significant differences between the distei:t:,,.u.,~-
tions of pre-test scores were not evident prior to treatment. 
in any of the between group comparisons. 
An ana_lysis of differences between pre-test scorea 
and post-test scores .within groups disclosed that both 
Treatment Groµps made significant gains, while the Con.tr.aJ.... 
Group did not. For Treatment Group I there were no losses 
and no zeros. Therefore., the probability of the null 
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TABLE VII 
COMPARISONS OF· WISC PICTURE COMPLETION SUBTEST SCORES. 
Mann-Whitney U Tests of 
B t e ween G ·roup C . i f P t t S ompar son 0 re- es core· Di t ib ti s r u .. : on: 
u Indicated ~Two-tailecf 
Groupl N1 Group2 N2 Value Relationship Probabllit.y, 
T1 12 c 19 88.o T1~C p >.10 
T2 17 c 19 159.0 T2~C P >c•·18 
c 19 T p 29 252.0 Tp~C 0.30849 
T1 12 '!'2 17 82.0 T1~T2 p ~ .10 
; 
.. 
Wilcoxon Mat.ched-Pairs Signed-Ranks Tests of Within 
G Diff Bet Pr t t d P t t t S . .roup erences ween ·. e- es an OS 
-
es cores . . .'··. 
Decreases · Increases Indicated Two-:ta·:rTea-·--
Group N N ·.:-~Ranks N. ~Ranks Relationship P:robabititv 
T1 12 0 o.o 12 78.o Post > Pre p' < .• 01 
T2 -24 0 10 96.0 > - " 17 5 . . Post Pre p <. .02 
c 19 7 --58.5 11 112.5 Post ~ Pre NS 
.. .. 
····· 
'" .. ·~. 
Mann.Whitney U Tests of 
B t e ween G rouo C i f G i S Di t ib ti ompar sons 0 a n core s r u ons 
u Ind teated Two-tailed 
Group1 N1 Group2 N2 Value Re lationsh;tp Probability 
. ·. 
T1 12 c 19 49.0 T1> C p < .02 
'r2 17 c 19 142.5 T2~C p) •. 10 
c 19 'l'p 29 191.5 Tp~ C o.0~733 
. 
•. 
T1 12 .• T2 17 56.0 T1 :> T2 p <. .05 
1·26 
.· ... , 
hypothesis being true was approximately zero.: · Gains w-ithin 
Treatment :.oroup .. II were si~nificant at less than the .02 
level • 
. Between group comparisons or gain score distribut.1ons 
snowed that Treatment Group I and the Pooled Treatment. Gro.u.ps 
made stochastically higher gain scores than the ContrQl 
Group. A comparison of gain score distributions or Tr.eat,-
ment Group II and the Control Group revealed no signif-1.c.ant. 
difference. Treatment Group I made stochastically higller 
gain scores than Treatment Group II 1 with less then a .05 
probability level. 
These observation!.? indicate that s.!a}i1:t1tically: ~ign:tf_i-
cant· differences were associated with treatment versua:. n.o 
treatment, and with length and intensity.of training., 
Discussion. Performance on the Picture Completion·. 
subtest requires visual alertness in order to identify 
the missing part or the picture. 
Many of the tX'aining activities were structured a.fl .. as 
to encourage alertness to visual stimuli and the devel.Q.pment 
of visual perception. The type or training activities 
utilized in train1ng appears to be appropriate. 
The significant difference between gain scores of the 
two Treatment Groups indicates that the longer and more 
intensive.training was more effective. 
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Vari.able 8: WISC Picture Arrangement Subtest 
The findings for the WISC Picture Arrangement subtest 
scores are presented in Table VIIIo 
Results.. On this variable the between group compari-
sons for distributions of pre-test scores revealed two 
statistically significant differences. Pre-test scores for 
Treatment Group I and the Pooled Treatment Groups were 
sto~hastically higher than those of the Control Group. 
Significance levels were less than .002 and .008 respective:-
ly. Since pre -test scores for Treatment Group II were not 
significantly different from those of the Control Group, 
it appears that the significant differences of the Poole.a 
Treatment Groups versus the Control are largely accounted 
I' 
for by Treatment, Group I. 
Diffex: enc es between the pre-test and post-test scores. 
were significantly positive at less than the .,02 level 
within Treatment Group I., The critical values for the .05 
level have been included in Table VIII for the other .two 
groups o Note that the sum of negative ranks for 1rreatme.nt 
Group II closely approximated the critical value, whereas 
there was no such trend toward significance within the 
Control Groupo 
For the populations of gain scores, between group com-
parisons revealed no significant differenceso 
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TABLE VIII 
COMPARISONS OF WISC PICTURE ARRANGEMENT 
SUBTEST.SCORES 
B t e ween G roup 
Mann-Whitney U Tests of 
C i f P T t S ompar son 0 re- e~ core Di t ib ti s r u on 
u Indicated Two-tailed 
0.1"0UP1 N1 Group2 N2 Value Relationship Probability• 
•. 
T1 12 c 19 37.,0 T1 > C p < 0002 
T2 17 c 19 12500 T2'.:::.C P> .10 
c 19 Tp 29 162.0 T >C p . 0.00797 
T1 12 T2 1'7 6500 T1~T2 p '? .. 10 
Wilcoxon Met.ched-Pairs Signed-Ranks Tests of Within 
G Diff Bet . P t t d P t t t S roup erences ween re- ·es an OS 
-
es cores 
Decreases Increases·~ Indicated Two-tailed 
Group N N ~Rli!nks N ~R~nks Re la~ionshiE Probal:>_!111:v 
T1 12 1 ~L5 7 34 .. 5 Post >Pre p L...,.02 
T2 17 4 -23.0 10 82.0 Post(:;:;: Pre NS 
C.o V • = 21 o O 
c 19 8 
-76.o 11 114 .. o · Post '.::::.Pre NS 
c .v .. ;: 46. O 
·-· Mann-Whitney U Tests of 
B t e ween G rouD C f G i Di t "b ti ompar1sons 0 a n Score s r1 u ons. 
""·-u Indicated Two-tailed 
Group1 Nl Group2 N2 Value Relationship Probabi lit. '!/ 
.,-···· 
T1 12 c 19 73.,0 T1 ~ c p 7010 
T2 17 c ,19 135.,0 T2 ~ C p > .. 10 
' 
c 19 Tp 29 208.0 T p ""' c 0.,07597 
T1 12 T2 17 83o5 T1 ~ T2 Q.2_ .. !_Q__ 
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Discussion. The Picture Arrangement subtest call.a for 
an ability to perceive., interpret., and motorica lly sequence 
pictures depicting social situations. 
For some unknown,reason.,Treatment Group I pre-scores 
were significantly different from those of the Control 
Group (and different from Treatment Group II at nearly the· 
.05 level). Treatment Group I scores gained significantl.v 
from pre to post. It., therefore., seems surprising that the, 
distribution of gain scores for this group was not signif.i-
cantly different from that of the Control Group. It would 
appear that the Control Group would have to make greater · 
gains than Treatment Group I in order to be considered to be 
in the same population. However., this did not appear to be 
the case. 
An examination of the original data indicated that the 
distribution of pre-test scores for Treatment Group I con-
tained no score below 11 and that there were indeed gains 
between pre-test and post-test scores in seven of the 12 
cases. In four cases., scores remained the same., and in 
only one case was there a loss. In the Control Group there 
were 11 gains and eight losses. The reason for the samplin& 
anomaly on these pre-test scores is unknown. Even more 
puzzling is the lack of Significant gain differences in com-
paris,otl with the Cont;t'ol Group., although the Pooled Treatment 
Groups approached a significant difference (Po.:::. 0075) in 
comparison with the Control Groupo 
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Therefore., although it would appear that there were 
si.gnificant gains in Treatment Group I which was a lread,J 
higher in these skills., and a gain trend in Treatment Group 
II, the'lack of significant differences between Treatment 
and Control Groups d:tstributions casts doubt upon the 
effectiveness of the treatment in improving the skills 
described aboveo 
Variable 2: WISC. Block Desi~n Subtest 
Reported in Table IX are results concerning the WISC 
Block Design subtesta 
Results.. The distributions of pre-test scores for the. 
paired comparison groups were not significantly different .. 
Within group comparisons of pre-test and post-test 
differences disclosed that both T:r;•eatment Groups made s;t.gni.-
ficant ga:tns whe:reas the Control Group did noto The diff.e.r-· 
ences for both Treatment Groups were significant at less. 
than the • 02 level.., 
Between group comparisons of the distributions of gain 
scores revealed that Treatment Group I and the Pooled Tr.ea~,... 
ment Groups made stochastically higher gain scores than did 
the Control Groupo These differences were both significant 
at less than the 005 levelo However 9 the distributions of 
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TABLE IX 
COMPARISONS OF WISC BLOCK DESIGN SUBTEST SCORES 
....,,..... •... 
Mann-Whitney U Tests of 
B t e.ween G ·roup C 1 f Pr T t om oar son 0 e .. es Score D1 t ib ti s r u: on.,, 
u Indicated Twc-tailed 
Group1 N1 Group2 N2 Value Relationship Probability 
T1 12 c 19 112.5 T1 !:::= c p ~.10 
T2 17 c 19 150.5 T2 ~ c p ;> .10 
-
c 19 Tp 29 263.0 Tp ~ c 0.39531 
T1 . 12 T2 17 96.0 T "-1- T2 p /" .10 
Wilcox n Matched ... Pairs Signed-Ranks Tests of Within 
G Diff B t P T t d P t T t S roup erences e ween re- es an OS - es cores 
. 
· Decreases Increases Indicqted Two-tailed 
Group N N ~Ranks N .tRanks Relationshio Probabi 11 tv 
T1 12 3 "'.'6.o 8 60.0 Post~ Pre p ~ .02 
. r 
..... ,. 
T2 17 4 .... 18.0 11 102.0 Post,. Pre P< .02 
c 19 7 -66.o 10 87.0 Post~ Pre NS 
Mann-Whitney U Tests of 
Between Group Comoarisons of Gain Sc_g_r.~ Distribution§ 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship Probabi 11 t. y 
, 
T1 12 c 19 58.5 T1 > C p <, .05 
T2 17 c 19 108.5 · T2 '::= c p: .10 
c 19 Tp 29 167.0 Tp) C 0.01037 
T 1 12 T2 17 87.0 T1 ~ T2 p > .10 
~,-,,., 
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gain scores were not significantly- different for Treatment 
Group II versus the Control Group and Treatment Group I 
versus Treatment Group IIo Therefore, there are statisti-
cally significant differences associated with treatment 
versus no treatment. 
Discussion.. Performance on the Block Design subtest, 
requires an ability to reproduce abstract geometric des.igns ... 
Al.though pre-post difference scores were significant. 
for both Treatment Clroups, their gain score distribution 
when compared singularly with those of the Control Group, 
were significant only for Treatment Group Io 
Many of the training activites utilized geometric 
figures to introduce concepts involving form comprehensi.o.no 
Subjects were encouraged to perform and practice tasks in 
which decisions about form relationships had to be madeo 
It would appear that these activities were appropriate., 
and possibly more effective when applied more intensive'J,y 
for a greater period of time" 
These results will be considered in relation tot.he 
results of the Object Assembly subtest" 
Variable 10 ~ ~ Object ~ssembly Subtest 
The experimental findi.ngs concerning the WISC Obj~c.t 
Assembly subtest scores are presented in Table Xe 
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TABLE X 
COMfARISONS OF WISC OBJECT ASSEMBLY SUBTEST SCORES 
====================;::--·~.7. .. ::;::::=::;==========:=:;::::::::::=== Mann-Whitney U Tests of 
B t e ween G rouo C i f P T t S om par son 0 re- es core Di t ib ti s r u on 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relat'ionship Probability 
T1 11 c 16 81.0 T1 ~ C p > 010 
c 16 T2 17 112.5 T2 := C p ::> ,,10 
c 16 Tp 28 193.5 Tp ~ C 0.22726 
.. 
T1 11 T2 17 86,,5 T1 ".;:.. T2 p > .10 
·-Wilccxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P T t d P t T t S rouo erences e ween re- es an OS - es cores 
Decreases Increases Indicated Two-tailed 
Group N N ·.rRanks N Uanks Relationship Probability 
T 1 12 l -2.0 10 64.o Post> Pre p < .n1 
T2 17 2 -12.0 12 93,,0 Post> Pre p <. .. 01 
c 19 5 -28.0 11 108.,5 Post> Pre p <- .,05 
Mann-Whitney U Tests of 
B t e ween G roup C i f G i S Di t ib ti ompar sons 0 a·n core s r• u ons -- ---· .. 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship Probabiltt 
Tl 11 c 16 57.0 T1 ~ C p > 010 
c 16 T2 17 125.0 T2 ~ C P >o 10 
c 16 Tp 28 182.0 Tp~ c 0,, 15023 
T1 11 T2 17 67.5 T1 ~ T2 P)' .,10 
-
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Results. An analysis of between group comparisons of 
the distributions of pre-test scores revealed no signific.ant 
differenc~s between the comparison groups prior to tre.atment. 
In the analysis of comparisons or pre-test and post-
test differences within groups, both Treatment Groups and·· 
the Control Group made significant gains. Differences 
were significant for both Treatment Groups at less than 
the .01 level, and significant at less than the 005 level 
for the Control Group~ 
Between group comparisons showed that the distributions 
of gain 1;1cores were not significantly different. for any of 
the four pairs of comparison groups. There were no sta:tis-
tically significant differences associated with either 
treatment versus no treatment, or le·ngth and intensity o.f 
training. 
Discussion. In the Object Assembly subtest, subjects_ 
are required to organize parts of familiar objects into, a 
Gestalt. 
Silverman ( 1968) found fact ors underlying both Bloclt: 
Design and Object Assembly to include visual organization . ., 
visual-motor coordination, and motor speed. Since these 
same psychological functions underlie performance on both 
subtests., the Control Group's differential performance on 
these two subtests must be explained. Children with PNLD 
are generally oriented to concrete solutions or ideas and 
possess impaired ability to abstract o (Clements and 
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Peters.~ 1962; Paine, 1965) Both Object Assembly and Rloc.k 
Design require the organization of parts into a Gestalt .. 
Items :ln the Object Assembly subtest are concrete, familiar 
objects, whereas Block Design items are geometric designso 
The latter subtest requires a higher degree of abstract 
abilityo The significant pre-post differences within eac,h 
of the groups indicate that all children improved in abilit~ 
to perform tasks dependent upon concrete orientation~ How-
ever, training does appear to have increased the ability 
of Treatment Group subjects to recognize}) organize}) and 
motorically reproduce a geometric Gestalt which requires 
greater abst1'action ski.lls than does the recogniti.on.11 
organization.)) and assembly of a familiar object o 
Vari.ab lEl: 11 g WISC Cod :lng Subtest 
Results concerning the WISC Coding subtest scores 
are summarized :Ln Table XIo 
:Resultso Betwee,n gr•oup compa:r•isons of distributions 
of pre-test scores indicated no significant differences 
between the comparison groups prior to treatmento 
Pre-test ana post-test differences within groups were 
evident only in Treatment Group I 9 wher'e a signtficance 
level of .. 05 was attained.. Treatment Group II and the 
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TABLE XI 
COMPARISONS OF WISC CODING SUBTEST SCORES 
Mann-Whitney U Tests of 
Between Group c r P t t omparison 0 re- es Score Di t ib ti s r u on 
u Indicated Two-ta ilea 
Group1 N1 Group2 N2 Value Relationship Probability 
T1 11 c 17 62 0 0 'r 1 i:::: c p > olO 
T2 17 c 17 10905 T2 ~ C p / olQ 
c 17 Tp 28 171.5 Tp ~ c 0005817 
T1 ll T 17 90 .. 0 T1 ':::::. T2 P7 .. :i.o 
-Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P T t d P t T t roup erences e ween re- es an OS - es Scores 
Decreases Inc1•eases Indicated !Two-tailed 
G:rouo N N ~Ranks N l:Ranks Relationship Probabil:!.ty 
T1 12 l -4.o 7 32.0 Post > Pre p = .,05 
T2 17 4 -33.0 12 103.,0 Post > Pre NS 
c.v.~30.0 
c 19 8 -81.5 9 71.5 Post ,.... Pre NS 
Mann-Whitney U Tests of 
B t e ween G roup C i f G i Di t "b ti ompar sons 0 a n Score s r1. u ons 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship Probability 
T1 11 c 17 63o0 T1 ".:::: C p > olO 
T2 17 c 17 121.0 T2 r:::: C p ';>.,10 
c 17 Tp 28 184.o 'rp '.=: c 0010138 
T1 11 T2 17 75.5 T1 '.:::: T2 p >olO 
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Control Group did not make significant gains. The critica 1 
value for ... 05 for Treatment Group II has been included i.n 
Table XI. Note that Treatment Group II approached signi-
ficance at the .05 levelv 
An analysis of between group comparisons showed that 
distributions of gain scores were not significantly differ-
' 
ent 1.n any\'of the four pairs of comparisons .. 
Discussion" Speed and accuracy of learning and w.r;tt-
ing symbols i.s necessary for successful performance on the 
Coding subtesto In training, sµbjects were encouraged to 
study various drawings, then asked to reproduce them fr.om: 
memory o In addition., various activities stressed the 
development of fine-muscle coordinationo 
The only significance found was in the comparison of~ 
pre-test and post-test scores within Treatment Group I,9 . 
~lthough Treatment Group II showed a trend toward sign.if~-
caneeo These marginal results indicate that although some 
gains were achieved 9 more effective training activities 
should be devised and/or longer and more intensive training 
may be desirableo 
In an ef·fort to determine which of the underlying,, 
psychologica 1 !'unctions ( perception 9 visual memory., fine- .. 
muscle coordination and speed) were affected by treatment 9 
each of these component functions were subjectively 
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analyzed.. The majority of Treatment subjects made fewer 
mistakes as a result of misperceiving than did the Cont.rol 
G·roup subjectso However, as was observed with auditory 
stimuli in the Digit Span subtest., many subjects in both 
Treatment and Control Goups had consi.derable difficulty in 
remembering the visual stimuli.. Also., although the experi..-
mental subjects appeared to be more accurate in their re-
productions than were the Control Subjects; in generalJJ 
their motor speed was considerably reduced. 
These observations seem to indicate the need for 
structuring more appropriate activities to stress visual 
memory and fine-muscle coordinationo It is also possib.le 
that the greater accuracy demonstrated by the Treatment 
subjects was responsible for slower motor performanceo 
From a developm,~nta 1 frame of reference JI reduced speed i.s 
positive, ~s the development of greater accuracy is event~-
ally incorporated into patterns of behavior JI after which 
greater speed can be developedo 
Perhaps a follow-up test at a later date wi.11 demon-
strate the acquisition of greater speed as well as greater 
accuracy among Treatment Group subjectso 
Variable 12~ ~ Verbal IQ 
Table XII contains the analyses of the WISC Ve-rbal 
IQ scoreso 
B t e ween 
Group1 
·-
T1 
T2 
c 
T1 
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TABLE XII 
COMPARISONS OF WISC VERBAL IQ SCORES 
G roup 
Mann-Whitney U Tests of 
c i f t t ompar sons 0 Pre- es Score Di t b ti .s ri u on 
u Indicated Two-tailed 
N1 Group2 N2 Value Relationship Probability 
12 c 19 100.0 T1 "-- c p > olO 
17 c 19 157.5 T2 '.:::: c p '7 ol.O 
19 Tp 29 265.5 Tp ·e::- C o.41632 
12 T2 17 83.5 Tl ~T2 p / .10 
.. 
··-Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t T t P t T t roup erences e ween Pre-·es and OS - es. Scores 
Decreases Increases Indicated Two-tailed 
Group N N. ,iRates N ~Rates Relationship Probabi~ity 
T1 12 0 o.o 12 78.o Pest> Pre p <. .. 01 
T2 17 l -2.5 16 150.5 Post-;... Pre p ..::'... .-Ol 
c 19 12 -'-134.o 6 56 .. 0 Post 6::.Pre NS 
c. v .=46.o 
·-"">· ~, .... 
--Mann-Whitney U Tests of 
B t a· C i G e ween roup ompar sons of ain Score Distributions ... · 
.~-"--
u Indicated Two-tailed· 
Group1 N1 Group2 N2 Value Relationship Probability 
T1 12 c 19 21 .. 0 T1 > c p '- 0002 
T2 17 c 19 4~ O 
-· 
T2 > c p~ .oo~ 
c 19 Tp 29 64.o Tp > c 0.00003 
T1 12 T2 17 82.0 T1 ".:::::' T2 p > .10 
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Results. An analysis of between group comparisons of 
the distributions of pre-test scores revealed no significant 
differences between the comparison groups prior to 
treatment,, 
Wlthin group comparisons of pre-post differences 
showed that both Treatment Group I and Treatment Group II 
made significant gains, whereas the Control Group did not o'"' 
Differences for both Treatment Group's were significant at 
less than the oOl levelo The Critical Value for 005 f.or the 
Control Group has been included in the Tab le for comparison 
with the sum of positive ranks of the Control Group.. -Not,e 
tr.at the smaller sum of positive ranks indicates a greater 
magnitude of losses over gainso 
Gain score comparisons between groups showed that the 
distribution of scores for the Treatment Groups were not. 
signifi.cantly different from each other., but singularly: 
and in combination., the Treatment Q·roups made stochastica ll~ 
higher gain scores than did the Control Groupo All three 
differences were signif:tcant at less than the 0002 level~ · 
Therefore, there are statistically significant differe,nces 
associated with treatment versus no treatment, but none.: 
associated with length and intensity of treatment O 
Discussiono The Verbal IQ represents the level of 
intelligence functioning in the verbal realmo Training 
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appears to have been generally effective in increasing the 
subjects v abil:i.ty to organize» conceptualize from audit.cry 
stimuli and reason abstractlyJ) and communicate in this 
:realm., 
'Variable ]j_: WISC Performance ];S 
The analysis of the WISC Performance IQ scores appear 
in Table XIIIo 
Results. The distribution of pre-test scores were no~. 
signif:tcantly different in any of the between group compari-
sonso 
In an analysis of within group comparisons of pre'.'"t.est 
and post-test differences» the differences within both 
Treatment Groups were significant at less than the oOl 
leveL Differences wer•e not significant within the Control-
Groupo The critical value for 005 for the Control Grou~ 
has been included in Table XIII for comparison with the 
sum of negative ranks of the Control Groupo Note that the_ 
smaller sum of negative ranks indi.cates a greater magnitude 
of gains over losses. 
Between group comparisons showed that the distributions 
of gain scores of Treatment Groups I and II and the Pooled 
Treatment Groups were all stochastically higher than t):wse 
of the Control Groupo The gain score distributions of 
'Treatment Group I were also stochastically higher than those 
142 
TABLE XIII 
COMPARISONS OF WISC PERFORMANCE IQ SCORES 
B t e ween G roup 
_ ....... 
Group1 N1 
T1 12 
T2 17 
c 19 
T1 12 
Mann-Whitney U Tests of 
c i f p t t s ompar sons 0 re- es core 
u Indicated 
Di t ib ti s r u on .. 
Two-tailed 
Group2 N2 Value Relationship Probability 
c 1.9 10800 T1 ~ C p >olO 
c 19 14600 T2 ~ C p > olO 
Tp 29 254.o Tp ~ C 0.32493 
T2 17 89 .. 5 Tl i::::. T2 p I' .. 10 
-· ...... ~-
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff Bet P T t d P t T t ·roup erenoes ween re ..... ·es an OS - eis. Scores 
Decreases Increases I Ind:1.catea Two..:.~ 
Grouo N N ~Rates N ~,Rates 1Re lationship Probability 
T1 12 0 o .. o 11 6600 Post> Pr•e p <. .. 01 
T2 17 2 =8.5 15 14405 Post;?- Pre p ('..., .. 01. 
c 19 4 -42.0 13 111.0 PfJst '.;::. Pre NS ;·.;-
c.v .. -:;35.,0 
"'"T·."."." •••• 
-
Mann-Whitney U Tests of 
B t e ween G rou:2 · C 1 f G i S Di t ib ti q_mpar sons 0 a n oore ·s r u · ons . 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Re lati.onsh:ip Probability 
T1 12 c 19 24 .. o T1 > c p <'. .. 002 
T2 17 c 19 86 .. 5 T2 -:> c p < .. 02 
c 19 Tp 29 110 .. 5 Tp > c 0000025 
T1 12 T2 17 48o5 T1 >T2 p;:::. .. 02. 
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of Treatment Group IL All four differences were sig~ifi-
cant at less than the .02 level. 
Therefore., there are statistically .significant di.ffe.r-
ences associated with treatment versus no treatment, a-s 
well as differences associated with the length and intensity 
of treatment. 
Discussi.on. The Performance IQ represents the le.:ve.1. 
of intellectual functioning in the performance realmo 
Training appears to have been generally effective in increas-
ing the subjects v ability to conceptualize from visual 
stimuli and reason abstractly, integrate visual-motor 
functions, and to respond in an organized manner. 
The differentia 1 improvement shown by the two Treatment. 
Groups appears to be related to training received by Treat-
ment Group I. These findings suggest. the need for longer 
exposure to and perhaps umassed 1j practice in activitiea 
designed to develop psychological functions underlying 
petoformance skiliso, These functions might include an 
awareness of visua 1:, stimuli' conceptua lizati.on from visua 1 
stimulij abstract reasoning, visual-motor coordination, and 
motor accuracy,and speed. 
Variable 14~ .WISC Full-Scale IQ 
The experimental findings concerning the WISC Full-
Scale IQ scores are presented in Table XIV. 
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TABLE XIV 
COMPARISONS OF WISC FULL-SCALE IQ SCORES 
Mann-Whitney U Tests of 
B t e ween G roup C 1 f Pr t t S ompar sons 0 e- es core Di t ib ti s r u on 
u Indicated Two-tailed 
Group1 N1 Group2 N2 Value Relationship . Probability 
T1 12 c 19 114.o T1 '==' C p > .10 
T2 17 c 19 142.0 T2 ~ C p > .10 
c 19 Tp 29 256.0 Tp ~ C 0.34025 
T1 12 T2 17 93.0 T1 t;: T2 p > .10 
Wilco~on Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P T t t roup erences e ween re- es and Pos -Test Scores 
Decreases Increases I Indicated Two-tailed 
' . Grouo N N · l:Rates N :.Rates Re lationshio Probabilit~ 
T1 12 0 o •. o 12 78.0 Post> Pre p<. .01 
'···· 
T2 17 0 o.o, 17 153.0 Post> Pre p <:... .01 
c 19 8 ·-82.0 9 70.5 Post~Pre NS 
Mann-Whitney U Tests of 
Between Group Comparisons of Gain Score Distributions 
u Indicated Two-tailed 
Group1 N-1 Group2 N2 Value Relationship ProbabiJity 
Tl 12 c 19 11.0 Tl> c p ~.002 
T2 17 c 19 38.5 T2 ;, c p ~ .. 002 
c 19 Tp 29 49.5 Tp > c 0000003 
T1 12 T2 17 51.5 T1 > T2 p L. .05 
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Results., An analysis of between group comparisons of: 
! 
the distributions of pre-test so.ores revealed no signiftcao.t 
differences between the comparison groups prior to treatmant. 
In the analysis of within group pre-test and post-test 
differences, Treatment Group I and Treatment Group II bot.h 
made significant gains at less than the oOl level. Dif.fer-
ences were not significant within the Control Groupo 
Between group comparisons showed that the distrib.u.tio.ns 
of gain scores of Treatment Groups I and II and the Pooled· 
Treatment Groups were all stochastically higher than those 
of the Control Group.. Differences were all significant 
at less than the a02 levelo The gain score distributions 
of Treatment G·roup I were also stochastically higher than· 
those of Treatment Group II. The difference was signifi-. 
cant at less than the 005 levelo 
There are statistically significant differences assoei-
atea with treatment versus no treatment as well as the. 
length and intensity of treatmento 
Discussiono The WISC Full-Scale IQ represents the 
overall level of intellectual functioningo The full-Scale 
IQ score is a composite score representative of all the. 
wei.ghted verbal and performance subtest scores o 
Findings indicate that training was generally effective 
in increasing the subjects' overall intellectual functioningo 
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~rhe results also appear indicative of the greater bene.fits 
to be accrued from more prolonged and intensive treatment. 
This generalization may not hold, however, for an inspection 
of the separate findings for the Verbal and Performance I~ 
scores revealed a different picture. The effects of pro-
longed and intensive treatment did not have a significa.nt 
influence upon verbal skillso Therefore, although the ... 
Full-Scale IQ findings indicate that longer and more inten~: 
sive treatment has a significant effect upon overall 
intellectual functioning, a more accurate interpretation 
would note that most of this gain difference can be attri~ 
butea to improvement in the Pe~formance area o 
In analyzing the Full-Scale IQ score findings, sever,ai 
separate findings merit further considerationo Although. 
the comparisons of pr'e-post differences were not signif_icant: 
within the Control Group, note that the smaller sum of 
positive ranks indicate.s a slightly greater magnitude of 
of losses over gainso Again this finding should be analyzed 
in re lat ion to the separate findings reported on the Verba 1 
and Performance IQ scores. Even though none of the pre~pos~ 
differences for the Control Group were significant 9 an 
analysis of the sums of the negative and positive ranks 
at least provides information useful for speculationo Some 
gain was evident in Performance IQ scoreso However, a loss 
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was demonstrated in Verbal IQ scores. Although this latte.r 
finding was not statistically significant., one might specu-
late that suoh a loss., continued over time, might be qu.ite 
seri.ous and indicate the desirability or early educational 
intervention focusing upon the development of basic verbal 
skills. 
Variable~: Bender-Gestalt Error Scores 
Analyses concerning the Bender-Gestalt Error scores 
are summarized in Table xv. 
Between group o omparisons or pre .. test scores demonst.ratir 
ed no significant dif'f'erences between distributions for any 
or the rour comparison groups. 
Significant pre-post differences were found within 
Treatment Groups I and II. Ga ins for both groups were 
significant at less than the .01 · 1evel. Pre-post di.ffer .. 
ences were not significant within the Control Group. 
Ga in sc OJ;"e c ompar1s ons between groups revealed that. 
the diatri'butione of scoJ;"es for the Treatment Groups were 
not significantly different from each other. Singularly 
and in combination, the Treatment Groups made stochastically, 
higher gain scores than did the Control Group. The proba -
bility that the gain scores of the various Treatment 
Groups were drawn from the same sample ')3 s those of the 
Control Group was less than • 02 in each c1:1se. 
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TABLE XV 
COMPARISONS OF BENDER~GESTALT ERROR SCORES 
Mann-Whitney U Tests of 
B t e ween G roup C 1 f P t t S ompar sons 0 re-.es. core Di t ib ti s r u · on 
u Indicated Two-tailed 
Groupl N1 Group2 N2 Value Relationship Probability 
T l 12 c 19 114.o T ,...... C 1- p 'J .10 
T2 17 c 19 160.0 T2 ~ C p ) .10 
c 19 T p 29 274.o Tp ':::: C o.48719 
T1 12 T2 17 100.0 T1 '::::. T2 p "? .10 
Wilcoxon Matched-Pairs Signed-Ranks Tests of Within 
G Diff B t P T t d P t T t S ·roup erences e ween re- es an os - es cores 
Decreases · Increases Indicatea Two-tailed 
Grouo N N nates N J:Rates Relationship Probability 
T1 12 10 -55.0 0 o.o Post<::. Pre p < .01 
T2 17 15 -131.5 l 4.5 Post< Pre p <. .Ql 
c 17 10 ·-75 .5 4 29.5 Post '2= Pre NS 
c.v.::21.0 
Mann-Whitney U Tests of 
B t e.ween G rouo C 1 f G 1 S Di t ib ti ompar sons 0 a n core s r· U· ons 
u Indicated 'l'w o-ta 1 led 
Groupl N1 Group2 N2 Value Relationship Probability 
T1 12 c 17 40.5 T1 > c p < .02 
T2 17 c 17 71.5 T2 > c p < .02 
c 17 T p 29 · 112 .o T > p c 0~00104 
Ti 12 T2 17 84.o T1 ~ T2 p >.10 
149 
Thus, for this variable, statistically significant 
di.fferences are associated with treatment versus no treat-
ment., but there was no statistically significant a ifference:s 
associated with length and intensity of trainingo 
Discussion,. Performance on the Bender-Gestalt reflects. 
the level of development of visual motor perception an.a 
involves both visual perception and motoric expression4 
An evaluation of the protocols is expressed in error 
scores., Each mistake is recorded as an error scoreo There-
fore, a favorable difference in pre-post scores is expressed 
as a loss or as fewer errorso 
Treatment seems to have been generally effective in 
increasing the subjects v ability to translate an accurate 
perception into an appropriate motoric expressiona Both 
receptive and expressive skills are involved. and unlesa 
gross difficulties are noted in one or the otherj it is 
difficult to distinguish between themo As no such gross 
disturbance in one or the other was noted in any case, it 
may be assumed that tr1aining affected improvement in both 
reception and expressive skillso 
One factor must be discussed in conjunction with the 
general :1.mprovement in visua 1-motor perception noted above .. 
In tnany cases!) the brai.n is able to compensate for malfunc ... 
tioning areas through reorganization of its processes to 
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utilize undamaged areas. Compensation may also involve a 
behavio:r:1al reorganization in which alternative or supple .... 
mentary behaviors are utilized. For example, an impulsive .. 
child's performance on the Bender-Gestalt may reflect a 
behavioral reorganization if he demonstrates a compulsive 
. counting an& recounting of the dots and circles on the 
stimulus card.a before reproducing the simulu:s figures. An 
analysis of individual performances showed that after 
treatment many of these subjects more often demonstrated 
compensatory behaviors such as tracing the stimulus des.ign 
with their fingers before drawing, rotating the stimulus 
card and/or their paper, using their hands or the edge of 
their paper as a ruler, and ahecking and rechecking the 
number of dots and circles. Therefore, an improvement 
in perceptual-motor functions may be refl~cting the 
acquisition of appropriate compensatory behaviors. 
The possible inte.raction of one intervening variahle 
(the effects of which cannot be measured) with training 
must be considered. Koppitz (1964) noted that with an 
average or above intelligence and sufficient motivation 
to succeed, the development of compensatory behaviors is 
likely. Training emphasized the development of success 
expectations, since a majority of.children with. PNLD have 
developed failure expectat1otis due to repeated failures. 
It is not known to what extent this training emphasis 
had upon motivation, and thus, test performance. 
Improvements in execution of Bender-Gestalt designs 
may be related to similar improvements noted in WISC 
Block Design and Object Assembly subtests. Similar 
improvements were not noted in the WISC Coding subtest. 
However, not only does this particular subtest provide 
a measure of visual-motor coordination, but it also 
taps visual memory and motor speed skills, neither of 
which are required for successful performance on the 
Bender-Gestalt. 
Summary 
Presented in Table XVI is a summary of significant 
comparisons of the 15 dependent variables. 
The analysis of pre-test score di.stributions reveal-
ed only three significant relationships out of a possible 
60. Treatment Group I and the Pooled Treatment G·roups 
were stochastically higher than the Control Group in 
Picture Arrangement subtest scores; and the Pooled Treat-
ment Groups made stochastically higher scores than the 
Control Group on the Comprehension subtest. 
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TABLE XVI 
-I - ~ • ~ 
SUMMARY OF COMPARISONS --SIGNIFICANT AT THE .05 LEVEL 
,·-:,.·····, 
--Between Pre-Test Within Betwee'n u-a~n Sc ore 
Variable Score Distributions T1 T2 c DistributiQns 
v., 
-
- .. 
- .. 
Information -- -- -- -- Gain Gain -- T1) C T2 )'C Tp) C --
Com pre hens ion 
-- -- Tp)C ---· Gain Gain -- 'r1 > c T2> C Tp) C --
Arithmetic Gain ··-- T1 :::> C ' -· -- -- -- -- -- -- -- --
Similarities 
-- -- -- --
Gain Gain -- -- •. 
-- -- --
Vocabulary 
-- -- -- --
Gain Gain -- T1;, C T2 > C _ Tp)' C --
~ ... 
Dig,:I,t_ Span -- -- --
.... __ 
-~--
--
-' 
---· 
'" 
-- --·· --
. . -- ... ~ .·• - -~ -- ,.- .. . . .., ..• .. ~ 
Picture O'om'pletion 
-
---· 
-- --
Gain Gain -- T1 >C -- T- >C T1)T2 p 
Picture Arrangemt. '!11 )' c -- Tp) C -- Galn -- -- -- ·. -- . -- -, --·· 
Block Design 
--
-
'· 
--
Gain · --
-- -- -- -- -- --
-- . 
•. 
Object -Assembly 
-- -- -- --
Gain Gain Gain 
-- -- -- --
Coding - Gain ... -- -- -- -- --- -- -- -- --
--
Verbal -I.Q. -- -- -- -- Gain Gain -- Tl) C T2) C Tp) C --
Performance I.Q. ·. 
-- --- -- --
Gain Gain -- T1'> G T2) C Tp) C T1) T2 
Full Sea le I;Q. 
-- -- -- --
Qain Gain -- T1 ) C T2 ) C Tp) C. T1) T2 
" ... 
-.. 
... ..• -' 
' 
. 
BPnder E:rror Sc o.r.~~ -- -- -- -- . ~of?. f;I: )~•QS. ~ .. -:: '.': . . .. 'r.1> Q .. ,Ta> .C. ,, Tp) C .. --... .. - _..,. ·- , ... ·~ ·- . ··- - ' ~ .• ~- ·~· ~-~ .~ .... -~ .... ... 
·.ff.· 
I-' 
·Ol 
~ 
With these thr·ee exceptions, the various comparison 
gr·oups may be assumed to have bei:1n drawn from the same 
population prior to treatment$ 
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In comparing pre-test and post-test scores within 
groups, changes in a favorable direction were noted in 14 
out of 1.5 var'iables f'or Treatment Group I., Treatment Grou.p 
II showed favorable changes in 11 of the 15 variablesa 
The Control Group demonstrated only one favorable change. 
None of the three groups showed significant changes in, 
the Digit Span subtest scores. Only Treatment Group I 
showed changes in Arithmetic, Picture Arrangement, and 
Coding. In no case did 'rreatmen.t Group II show a signifi-
cant change for a variable in which Treatment Group I did 
not also show a significant changeo All three groups 
showed sign if leant gains in Object Assembly subtest scares_., 
the only variable in which the Control Group demonstrated 
significant change. 
The cr'ucial tests in this study in relation to the 
independent variables were those comparing gain score 
distributions between groups .. Comparisons of treatment 
versus no treatment involved comparisons of the Treatment 
Groups singularly and in combination wi.th the Control 
Group. Differences related to length and intensity of 
treatment were assessed by comparing the distribution 
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of the two treatment groups. 
Gain scores for Treatment Group I were stochastically 
higher than those of the Control Group for 10 of the l.5 
variables, excluding Similarities) Digit Span, Picture 
Arrangement, Object As·sembly, and Coding. Treatment Oro.up 
II made stochastically higher gain scores tnan the Contr.o1 
Group on 7 of the 15 variables, excluding those listed for 
Treatment Group I above, plus Arithmetic, Picture Comple-
tion, and Block Design. The Pooled Treatment Groups made 
stochastically higher gain scores than the Control Gro.up 
in 9 of the 15 variables, excluding those listed above 
for Treatment Group I, as well as Arithmetic. 
Differences between the Treatment Groups were signifi-·· 
cant only for Picture Completion, Performance and Full· Sea le 
IQ Scores. Differences between Treatment Group I and 
Treatment Group II are further suggested by the regularity 
with wh'ich significance levels within groups and between 
gain score distributions were significant for Treatment 
Group II only if they were also significant for Treatment 
Group I. 
On the basis of the above findings., it may be said 
that there are differences associated with treatment versus 
no treatment for Information, Comprehension., Arithmetic., 
Vocabulary.,Picture Completion, Block D~sign., Verbal, 
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. . . . 
Performace, arid Full-Scale IQs, and the Bender.-Gestalt 
irror scores. · Th~re were signifi~ant airrerences relate~ 
to' intensity and length of treatment for Picture Completion., 
Performance and Full-Scale IQ scores.. In'dications of 
differences associated with prolonged and intensive treat-
ment were also noted for Arithmetic and Block Design. 
CHAPTER V 
SUMMARY AND CONCLUSION 
General Summary of the Investigation 
Involved in this investigation were the developmens 
operation., and evaluation of an educational program for 
primary children with psychoneurological learning disabili-
ties ( PNLD). Groups studied included Treatment Group I 
which consisted of 12 children who received training four 
time.a per week for six consecutive weeks., Treatment Group II 
composed of 17 ch!ldren who received training two times per 
week for six consecutive weeks., and the Control Group which 
consisted of 19 children who received no treatment. For 
some analyses; the two Treatment Groups were pooled. The 
sample included pupils from six public schools. 
The purposes of this study were to assess the effects 
of treatment versus no treatment., and to determine if there 
were significant differences associated with length and 
intensity of treatment. 
In this investigation., screening procedures were uti-
lized to eliminate mentally retarded children and children 
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with primary emotional problems. A Behavioral Checklist 
was developed for use by public school teachers for initial 
identification of learning disabilities and behaviors l 
manifestations characteristic of PNLD. Standard1zed screen,_ 
ing instruments utilized were the Peabody Picture V)cabulary 
Test and the Bender Visual-Motor Gestalt Test (Bender-
Gestalt). The Wechsler Intelligence Scale for Children 
(WISC) was utilized to assess intellectual strengths and 
weaknesses. Performance on each of the WISC subtests, 
IQ scores, and the Bender-Gestalt was analyzed. 
The Mann-Whitney U Test was used to assess differences 
in distributions of pre-test scores and pre-post gain 
scores obtained from the WISC and the Bender-Gestalt, for 
each of the four following between-group comparisons: 
Treatment Group I (rr 1 ) and the Control Gr•oup (C); Treatment 
Group II (T2) and the Control Group (C); the Pooled Treat-
m~nt Groups (Tp) and the Control Group (C); and Treatment 
Group I and Treatment Group II.. The first three comparisons 
pertain to treatment versus no treatment. Length an.a 
intensity of training was assessed by the fourth comparison. 
Within each of three groups (T1., T2, and C), the Wilcoxon 
Matched-Pairs Signed-Ranks Test was used to assess the 
significance of differences between the pre and post-test 
scores obtained on the WISC and the Bender-Gestalt~ 
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Summary of Results,· 
An analysis of pre-test score distribution between 
groups revealed three significant r~lationships out of a 
possible 60. T1 and T2 were stochastically higher than C 
on the WISC Picture Arrangement subtest scores; and Tp was 
stochastically higher than Con the WISC Comprehension 
subtest scores .. With these exceptions, the various com-
parison groups may be assumed to have been drawn from the 
same population prior to treatment. 
Comparisons o:f' pre-post differences within groups 
indicated favorable changes in 14 out of 15 variables 1or 
T1, 11 out of 15 for T2, and lout of 15 for Cd None of 
the groups showed significant changes in Digit Span; and 
al'l three groups showed favorable changes in Object 
AssEHn'bl,Va Only ':111 showed eign1f1omnt ohangee :tn Arithme .. 
tj.o., F:tctrnre Arrangement, end Cod:tnga 
An enalvsie of gain score distributions between groups 
revea,led that gain scores :f'o~ T1 werje stoohaet1callr higher 
than those of C tor 10 of the 15 variablesa 7 out o:f' 15 for 
T2 8 and 9 out of 15 for Tp.. Differences between Trea'bment 
Groups were significant cmly for l?:tctu::r»e Completion., 
Pen:if'ormance, and Full-Scale IQ scores., 
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In summary, there are significant differences associat-
ed with treatment versus no treatment for scores on the WISC 
Information, Comprehension, Arithmetic, Vocabulary, Picture 
Completion, and Block Design subtests, the Vocablulary, 
Performance, and Full-Scale IQ's, and the Bender-Gestalt 
Error Scoreso Although significant gains were evident in 
within group assessments for one or both Treatment Group 
scores on the WISC similarities, Picture Arrangement, . 
Object Assembly, and Coding subtests; between group compari-
sons of gain scores were not significant. There were sig-
nificant differences related to intensity and length of 
treatment for the Picture Completion subtest and Performance 
and Full-Scale IQs. Indications of differences associated 
with this variable were also noted for the Arithmetic and 
Block Design subtests. 
Favorable behavioral changes associated with treatment 
include~ (a) greater alertness to factual information 
(as measured by the WISC Information subtest)_; (b) increased 
abi.lity to reason '.in practical situations (Comprehension); 
(c) an improved ability to verbalize and communicate an 
understanding of word concepts (Vocabulary); and (a) an 
increased ability to organize 9 conceptualize from auditory 
and visual stimuli, and think abstractly in both verbal 
and performance realms (Verba1 9 Performance9 and Full-Scale 
IQs). Subjects receiving treatment also demonstrated 
better visual-motor coordination and motor accuracy. 
(Bender-Gestalt). 
160 
Associated with length and intensity of treatment were 
responses demonstrating greater ability to differentiate 
and integrate visual detail (Picture Completion), and an 
increased level of general intellectual functioning in the 
performan.ce realm (Performance IQ). Significant gain 
scores within T1 (but not T2) suggest that increased com-
prehension and reasoning in numerical problem solving 
(Arithmetic), and an improved skill in reproducing abstract 
geometric designs (Block Design) are also related to the 
longer and more intensive treatment 
As both T and C .groups demonstrated gain in an ability 
to recognize and assemble familiar, concrete objects 
(Object Assembly), treatment effects were not significant. 
Treatment did not significantly improve auditory and visual 
memory skills (Digit Span and Coding, respectively). 
Although pre-post differences within one or both Treatment . 
Groups suggested improvements in generalization skills 
(Similarities), perception and interpretation of social 
situations (Picture Arrangement), and speed and accuracy 
in learning and writing symbols (Coding), gain score distri-
butions were not significantly diff~rent from those of the 
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Control Group. In view of these marginal or negative find-
ings, it is apparent that treatment more effective in devel-
oping these skills must be sought. 
In conclusion, treatment utilizing the educational 
approach developed in this study was generally effective 
in producing favorable changes in sel$cted behaviors and 
merits further developmental effort. 
Limitations and Recommendations 
One of the problems encountered in the course of this 
investigation was the extreme difficulty in controlling 
variables likely to affect the outcome in some way o For 
example, behavioral changes due to increased motivation 
were difficult to evaluate apart from actual changes in 
skill level. This is especially true of children with 
PNLD for due to the cumulative effects of repeated failure, 
success motives are generally poorly developed. Failure 
expectations and the accompanying negative emotional 
responses are common. Thus, plans for encouraging moti-
vational changes were incorporated into the study by pro-
viding (a) individual attention, (b) the opportunity for 
positive teacher-pupil relationships to develop, and (c) 
parent and teacher counseling. Therefore, in an attempt 
to obtain optimal results, no effort was made to control 
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for the "Hawthorne" effecto It is possible that significant 
changes in selected behaviors reflect changes in motivation 
as well as increased skillso Furthermore, it may be that 
increased ability to perform certain tasks became possible 
only after motivational changes occurredo Ideally, similar-
ly selected subjects involved in a different type of reme- ... 
dial program would have been studied in relation to subjects 
receiving the educational training developed in this studyo 
Likewise, additional control groups are needed in order to 
assess the effect of measurement. 
These findings also indicate the need for more infor-
mation regarding teacher personality variables and apprD-
priate modes of reinforcement in relation to desired moti-
vational changes.. In addition., the importance of managema,nt 
through structure is stressed in much of the literatur~. 
Empirical evidence regarding the appropriateness of differ-
ent types of classroom environments for children with PNLD 
might provide criteria for teacher selection. 
Because of staff and budget limitations, and since 
volunteer help can be stretched only so far., much of the 
testing was conducted by the investigator who also served 
as teacher and parent group leader. This represents a 
degree of involvement that approaches a vested interest in 
the outcome of the studyo Although every effort was made 
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to equate testing conditions between experimental and 
control groups (for example, in the use of praise and other 
factors affecting test rapport), it is impossible to 
disregard the possible effects of prior relationships upon 
test pe_rformance. In future studies, adequate staffing 
for independent evaluation and possibly some version of. the 
double-blind technique arie recommended. 
Also., in this study, due to the small number of 
available female subjects, variations related to sex differ-
ences,,. were not investigated. Since fewer females than 
males are referred, the advantage of a larger initial 
population is apparent. As no studies were found which 
controlled for sex variation., such an evaluation is 
recommended o 
Because children with PNLD e:xh'ibit d:lffuse and varied 
behavioral deficits, it would be desirable to include more 
measures tapping different kinds of behavior;; I:f' a wider 
variety of affected areas could be profiled, more effective 
educational planning cou.ld be undertakena 
Since there is no acceptable, standardized test for 
evaluating audito~v perception, deficienc~es in auditory 
perception must be inferred from observations of behavior 
on other testso This specific deficiency is more easily 
observed on certain diagnostic reading or language testso 
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Furthermore, as the development of speech and language 
skills and reading skills is often affected by neurological 
impairments, a careful assessment in each of these areas is 
recommended. Also, the need for an appropriate, standardiz-
ed test designed to screen for deficits in auditory percep-
tion is great. 
This investigation generated a number of ideas which 
seem to meri.t further consideration. For example, studies. 
are needed which assess the relative feasibility of adapting 
such training to the regular classroom, including a separate 
training class within the school, or training outside the 
school, as was done in this study. 
In considering the advantages and disadvantages of 
adapting the educational program proposed :1n this study to, . 
the regular classroom, it is impossible to disregard several 
important factors. First, with respect to the nu.mber of 
referrals received, there appears to be a large number of 
children who are unable to adequately adapt to the regular 
academic environment. Although speech and reading services 
are rotxt:i.ne l;y- made ava 1 la'ble ., spec ia 11sts in both f'ie lds 
maintain that perceptual-motor skills, visual and auditory 
perception, and motor proficiency, for example, are pr&-
requlsite to the development of adequate language and reading 
skillso Yet structured practice in these basic prerequisite 
165 
skills is limited for primary age children. In some cases 
observed, primary children actually sat and passively 
watched television presentations of musical and physical 
education exercises. Furthermore, directed activities in 
physical education are not often initiated until the fourth 
or fifth grade, well after the critical periods for the 
development of these skills. How can :these practices be 
reconciled with recommendations for earJy· educational inter-
vention? Many of the activities proposed in this education-
al program are suitable for large classrooms, and actually 
represent little more than an awareness of and an attempt 
to facilitate the maturation of regular developmental 
processes with appropriate sensitivity to extreme individual 
differences. The classroom teacher can and should be the 
most effective agent in influencing the development of 
these skills, for no other professional person has greater 
opportunity to recognize learning difficulties as they occuF, 
and :initiate appropriate educationa1 neasures at the proper 
point of development. All too often referrals represent 
several years of complacent assurance that the child will 
E;:ventua11y ''outgrow" manifest problems. Then., instead of 
educational intervention at critical points of development~-
extens .i ve re med ·.ta 1 unlearning and re learning a re often 
necessary., and much less effective. 
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For children needing remedial training, regular class-
rooms aI'e not equipped to meet the wide variety of educa-
t1ona land social needs manifest by these children. A 
· separate training class in the· school could, however, pro-
vide a more- effective means for meeting these manifest 
needs. Another reason for including this service in the 
school relates to a parental cooperation factor. For those 
children whose parents cannot or will not become involved 
in educational programs designed to enhance the attainment 
of skills basic to learning, the need for considerable 
additional effort outside the regular class is indicated. 
In weighing the advantages of a training program con~~ 
ducted outside the public school sett;l.ng, one must necessari-
ly consider the importance of parent involvement. Stressed 
in the literature is the key role which parent participat.ion: 
in training has upon the ultimate outcome of the education-
al treatment. Furthermore, parent attitudes pertaining to 
their neurologically impaired children oftep involve guilt~ 
shame, and/or denial of difficulty. Often, parents need as 
much help as do their children. Neutral training territory 
removes evaluation threats and can be conducive to openness 
and frankness not always possible in the regular school 
setting. It is also possible- that the clinic environment 
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is better able than.a public school to convey the serious-
ness of the problems involved. 
It would appear that the greatest advantage of conduct-
ing training outside the school setting involves parent 
participation. However, a sensitive classroom teacher 
could provide equally we 11 for many of the expressed needs 
of these parents. A counselor or school psychologist could 
also initiate group counseling for these parents. 
Another area inviting investigation involves th~ 
effects of parental attitudes and involvement upon improve-
ment noted in their children. Subjective observations made 
during this study suggest that the degree and kind of parent 
involvement are major factors in both the short-range and 
long-range effectiveness of training. 
In assessing.the empirical literature, it was found 
that many of the studies depended upon comparisons between. 
neurologically impaired children, who had been referred 
for treatment, with non-neurologically impaired children,, 
so defined because they had not been referred. As a resu1t, 
measurements often demonstrated little or no significance. 
It appears that children designated as non-neurologically 
impaired should be diagnosed as such. A lack of referral, 
or even absence of gross symptoms does not guarantee a lack 
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or impairment. What is needed are studies in which the 
subjects studied are appropriately defin~d. 
Conclusion 
In conclusion., the results of this investigation 
suggest that certain increases in basic skills underlying 
intellectual functioning can be attained through education~ 
al remediation. A number of significant findings suggest 
the efficacy of the educational approach designed for use 
in this study. Thus, it would appear that, on the basis of 
these data, there would be some utility in using this 
approach with primary age children with similar needs •. 
It should be pointed out, however., that this education-
al program requires further developmental effort. Immediate. 
attention should be directed toward development of effective 
-tn~thods for training auditory and visual memory. In ad.di-
...,.:·.:·:···: 
tion., methods designed to develop generalization skills, 
' 
··perception and interpretation of social. situations., and 
motor speed merit further analysis. 
Improvement 'in some skill areas, especially in the 
performance realm, we-re related to longer and more intensive. 
treatment. Therefore 9 it would appear that certain types 
of expressive skills may require a longer period of 
concentrated practiceo 
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Clinical impressions are supportive of significant 
findings which suggest a possible superiority of the longer 
and more inten.sive treatment in effecting favorable changes 
in certain selected behaviors. Parents of children who 
received this training and training program teachers more 
often reported more dramatic and observable changes. Al-
though attitude changes, for example, were not evaluated 
in a systematic fashion, changes in behaviors related to 
personality factors were more apparent in children receiv-
ing the longer and more intensive treatment. 
Further research conducted with similar subjects might 
provide some basis for assessing the relative meri.ts of 
the various educational approaches suggested in the 
literature. In addition, consideration should be given 
to the applicability of these various educational approaches 
to different subject populations. Until additional research 
in these areas has been conducted, the generalized predict-
ive value of these findings is necessarily limited~ 
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TERJ.VIINO+'OGY USED TO DESCRIBE NEUROLOGICAL IMPAIRMENT 
1. Aggressive Behavior Disorder (Morris, Escoll, and Wexler, 
1956) 
2. Aphas oid Syndr.one : 
3. Association Deficit Pathology (Anderson and Plymate, 
1962) 
4. Attention Disorders 
5. Brain-injured ( Strauss and Lehtinen, 1947) 
6. Central Nervous System Dev~lopmental Lag (Bender, 1956) 
7. · Centra 1 Nervous System Deviation· 
8. Central Nervous System Dysfunction 
9. Central Nervous System J.VIaturationa 1 Lag (Bender, 195?) 
10. Cerebral Dysfunction (Laufer, 1962) 
11. Cerebral Dys-synchronization Syndrome 
12. Character Impulse Disorder (Frosch and Wortis, 1954) 
13. Choreiform Syndrone (Laufer, 1962) 
14,. Clumsy Child Syndrone (Walton, Ellis, and Court, l.9.62) 
15. Conceptually Handicapped 
16. Diffuse Brain Damage (Daryn, 1961) 
17. Dyslexia (Park, 1953) 
18. Dysmaturation 
19. Exceptional 
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20. Exogenous (Strauss and Lehtinen, 1947) 
21. Functionally Impaired 
22 .. Hyperexcitability Syndrome (Prechtl and Stemmer, 1962) 
23. Hyperkinetic Behavior' Syndrome (Denoff, Laufer, and 
Holden, 1959) ; 
24 .. Hyperkinetic Impulse Disorder (Laufer and Denhoff, 
1957) 
25. Hyperkinetic Syndrome (Ounsted, 1955) 
26 .. Hypokinetic Syndrome (Clements, 1966) 
27. Imperceptive (Dunn, 1967) 
28. Interjacent 
29 .. Learning Disabilities 
30 .. Major Learning Disorders 
31. Minimal Brain Damage (Clemmens, 1961) 
32. Minimal Brain Injury (Strauss and Lehtinen, 1947; 
Eisenberg, 1957) 
33. Minimal Cerebral Damage (Knobloch and Fasamanick, 
1959) 
34. Minimal Cerebral Dysfunction (Clements and Peters, 
1962; MacKeith and Bax, 1963) 
35 .. Minimal Cerebral Injury (Gesell and Amatruda, 1941) 
36. Minima 1 Cerebra 1 Palsy (Wigglesworth, 1961) 
37 .. Minimal Chronic Brain Syndrone (Paine, 1962) 
38. Minor B~ain Damage (Strauss and Lehtinen, 1947) 
39 .. Neurological Handicap 
40. Neurophrenia (Doll, 1960) 
41. Neurosensory Disorder 
42. Organic Behavior Disorder (Milman, 1956) 
4'3. Organic Bra in Damage (Bradley, 1957) 
44. OJ:"ganic Brain Disease (Silver, 1951; Bender, 1956) 
45. Organic Brain Dysfunction (Burks, 1957) 
46. Organic Drivenness 
47. Organic Impairment 
48. Perceptual Cripple (Silver, 195~) 
49. Perceptually Handicapped 
50. Perceptual-Motor Impairment 
51. Psychoneurological Learning Disabilities (Myklebust 
and Boshes, 1960) 
52. Specific Reading Disability (Hermann~ 1959) 
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HELP IDENTIFY THE CHILD 
WITH PSYCHONEUROLOGICAL 
LEARNING.DISABILITIES 
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The Payne County Guidance Center and the Stillwater 
Public Schools are cooperating in an effort to idehtify 
children with a specia 1 kind of problem. These are chil-
dren who often exhibit.,,··difficulties in learning., espec'ially 
reading and.arithmetic and who are frequently a behavior 
problem in the' classroom. At the same time these children 
are average or above in measured intelligence., even though 
their performance in the classroom may not reflect this 
level of intelligence. 
On the basis of these children's behavior, you may have 
understandably labeled them behavior problems, unoera.chiev-
ers, slow learne:ris, non-readers, lazy., immature, undiscipli.n-
ed or emotionally blocked. 
These children have psychoneurological learning disabi-
lities and it is not unlikely that you have several in your 
classroom. Nation:a 1 statistics show that one out of every 
ten children born have some neurologica 1 lmpa irment ranging 
from very mild to more severe. 
If identified in the primary grades, it has been shown 
that with a special kind of training., many of these chil-
dren can function adequately in the norma 1 classroom. With-
out help manv of these children become additional figures in. 
the dropout statistics. 
·' -----·.,...,. __ . ---·- . 
The primary teache.r is invaluable in helping to identi- ··· 
fy these children. The following chec,klist will help yc.u to 
identify the children you feel might have such a problemo 
Upon completion of the Checklist, the Guidance Center wi 11 
administer a battery of tests designed to screen for neuro-
logical impairment. 
The parents will then be conta:cted by the Guidance Center o 
The child will be given additional tests and will be seen by 
the pediatrician before he is admitted to one of the 
Educational Training Classes made available by the Payne 
County Guidance Center. 
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· After a child has been accepted for training:, the 
teacher will be informed and communication with the clinic 
will be maintained. 
In completing the following Checklist it· is important 
to remember that since each child has his own· pattern of'· 
symptoms, -any given child may not have symptoms in all, or 
even many, of these areas. 
For additional information, please contact: 
~iss Karen Baumann 
Payne . C.ounty Guidance Center 
Office: FR2-1979 
Home: FR2-3064 
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BEliAVIOR CHECKLIST 
Teacher: Child's Name_: _______ _ 
----------------
Birthdate: School: 
Sex: Gt>ade: 
Does this child have: 
1~ The ability to put thoughts into words 
2;. Speech problems 
3. Distorted speech under stress 
4~ Voluble, uninhibited speech 
5. Learning disabilities in one or more 
of the following areas: 
a. 
.. ,,, b. 
'.c • 
a. 
e. 
Reading 
Ar.ithmetic 
" Drawing 
Copying geometric figures 
Printing or writing 
6. Coordination difficulties in one 
or more of the- following areas: 
a. Visua 1-motor 
b.. Fine-muscle 
c. Gross-motor 
7 •. The ability to distinguish oetween 
right and left 
8. Mixed late~ality in use of hands, 
feet, and eyes 
' '·1 ··_: ~ , '' !:.: 
9. A short 1attention span 
10. Difficulty in concentrating on one 
thing for very long · 
11. Difficulty in thinking in an organized 
fashion 
So.me .. 
Yes No times 
------
------
-----,_,........., __ _ 
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
Can this child be describeo as: 
Hyperactive 
Some-
Yes No times 
-----
Highly distractible 
Emotionally unstable 
Characterized by abrupt 
Easily moved to tears 
Impulsive 
mood changes- ---
-----
-----
Antisocial -----
-----
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SAMPLE OBJECT:prEs. : AND. PflQC~i#ttiCq . ' 
THE ~RAINING PROGRAM . 
Introduction 
The educational program proposed in this stuav was 
developed for children with psychoneurological learning 
disabilities (PNLD). Tnese children are often unable to 
adequately adjust to the regular academic environment due to 
their various learning disabilities and socially unaccept-
able behaviors. Teacher and peer responses to behavioral 
manifestations characteristic of children with PNLD are 
often based upon misunderstanding of the origins of such· 
behavior. Behaviors commonly manifested by these children 
-include, among others: (a) hyperactivity, (b) attention . 
disorders, (c) perceptual, conceptual, and pe!'.ceptual-motor 
difficulties, (d) poor overall coordination., (e) speech and 
language disorders., and (f) emotional labilityo Due to the 
neurologica 1 origin., control of these unacceptable behaviors 
may be difficult, if not impossible, for these childreno 
It can be seen then, that peer and teacher expectations 9 
evaluations., and sanctions., appropriate for normal children, 
may have· devastating developmental consequences for children 
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with PNLD. When these negative social responses are added 
to the intrinsic task frustrations experienced by these 
children, an overlay of failure expectations develops, 
accompanied by maladaptive compensatory behavior and nega-
tive emotional responses. 
Included 1n the following subsections of this Appendix 
are sample objectives and procedures for the development or 
skills basic to (a) effective group interaction, (b) gross 
motor coordination, (c) perceptual-motor functioning, and 
(d) appropriate language usage. 
Activities for remediatiqn of specific skills basic to 
learning were devised; and representative activities have 
been inc.luded in this Appendi~o They do not constitute an 
entire training program. Instead, they merely serve to 
illustrate suggested procedures for developing the skills 
specified by the objectives. 
Sample Objectives and Procedures 
for Large Group Participation 
Children with PNLD often experie.nce school failure 
due to their inability to function in group activitieso 
Basic to successful group participation is the ability to 
compete with at least a reasonable degree of assurance that 
success in group interaction is possibleo Hence, children 
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whose failure expectations are constantly reinforced hy 
peers, teachers, and parents have not experienced success 
as a reinforcer or a motivator for participation in group 
activities. 
The above considerations must be kept in mind when 
constructing group activities for these children. Activi~ 
ties should first be structured so that group participa-. 
tion, rather than the quality of performance, will be 
reinforced. 
The following sample objectives for developing skills 
J?rerequisite· to group participation should serve as guide-
lines for the construction of appropriate activities. 
1. Development of verbal skills. 
2. Development of relationship concepts. 
3. Development of time sense ·:and concepts 
4. Development of the ability to organize 
grate abstract ideas and concepts. 
5. Development of self-confidence in group 
participation. 
of time. 
and inte-
Many of the following activities are equally appropri-
ate for the development 'of gross motor, perceptual-mot.or, 
and speech ana language skills. Nevertheless., they were. 
included in this section because of their greater applica-
bility to a large group., and their potential for encouraging 
,, 
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group participation. 
Developing Verbal Skills and Concepts Involving Emoti.ons,,, 
Have the children discuss an~ relate the meanin~,s of 
happiness, love, sadness., anger., et·c. to facial expressions 
and their· personal experiences with each. 
Developing Relationships and Time Concepts 
A calendar may be used to discuss the days of the week, 
mo'}th and year_ in rela~ion to the weather and the sea s:ons .. 
TJme concepts may, be,, introduced by, allowing the children t.o: 
time their own performance in the various activities with a 
stop watch. Also discussing plans for future activities 
can be utilized to develop concepts of future time o 
Devel.oping the Ability to Organize and 
Integrate Abstract Ideas 
The ability to ask meaningful questions depends to a 
great extent upon organizational and integrative skillso 
Children can be taught to ask meaningful questions by a.u.c.h 
games as ''What am I? '1 or ''Who am I? 11 To introduce these 
games ask a child to pantomime an animal., for example. Theim 
have the children ask questions. Emphasis should be placed, 
upon the asking of broad, general questions, before as.kin_g1: 
questions of a more specific nature. As children become.. 
more adept at questioning, pantomime should be omitted,.,, 
Clues to the correct answer should be given in the same 
206 
manner recommended for questioning---general to more 
specific. 
Developing M~ltiple Skills While Developing Self-Confidence 
in Group Participation 
Letter Bingo materials can be prepared by substit~t-
ing alphabetic characters for numbers. Letters such as. 
band d, m and w, which require discrimination ability 
should be used. The concept of rows and columns may be 
· .. ,,_,, 
introduced by varying the location of the free space. 
Allow the children to experience both playing and calling 
letters. Cards should be traded after each game. Thi.s 
activity provides equal opportunity for all children 
within the group to experience success. 
Developing Self-Confidence in Group Participation 
1. Emphasis upon the development of general coord"i.na-
tion and left-right discrimination may provide an exce.Llent 
means for instigating group interaction. One such game 
appropriate for these purposes is egg racing. Hardboile.d 
eggs and large spoons are the only materials needed. Divide 
the children into equal teams. Then ask the first child o~ 
each team to place an egg on a spoon held in his dominant 
hand, placing his nondominant hand behind his back. In-
structions can include alternating the hand holding t~ 
spoon. Ask the child to walk as rapidly as possible without 
\ 
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dropping his egg., toward a set goal., touch it., then re:turn 
it to his team. After each race the team composition 
should be varied to break up patterns of competition •.. The. 
task may be made more difficult by blindfolding the chi.ldre.n 
and asking the next child in line to give left and rigp.t 
directions to the blindfolded racer. 
2. Volleyball provides an excellent medium for 
developing cooperative interactive skills. Children ma~ 
be positioned where strong players must help weaker pla_yers, 
in order to score. Also, strong players may be placed far 
enough from the net so that they are unlikely to score 
independently. Reinforcement or praise should be given 
only for behaviors demonstrating cooperation. 
3. Rhythm and memory for number concepts may be -
practiced in a group setting. Tapping sequences ( 11 111 l,, 
1 1111 11) may be used for this purpose. By tapping rhy:-
thms into a child' hand, the tactual and kinesthetic sensea 
as well as the auditory senses are stimulated. When 
learning this activity, the children should be asked to 
count a loud. Sequences may bee ome longer or rhythms mad.e. _ 
more difficult when children become increasingly able to 
perform the simple sequences. 
Large group activities should capita\ize upon the fact 
that nearly all children possess one or more areas of 
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strength. Therefore, it is possible for most children to 
experience teaching as well as learning. 
Sample Objectives and Procedures 
for Gross Motor Development 
Motor development begins in the uterus before birth. 
Unilateral movement develops first, then bilateral move-
ment, essentia 1 for the development of integrated functions 
of the various segments of the body. Coordination of the 
motor system is prerequisite to the development of the 
higher skills of directionality and spatial relationships., .. 
as well as the refinement of fine-muscle movements. 
The following activities represent procedures which 
emphasize the development of bilateral gross motor skills. 
Developing Independent and Integrated Coordination 
A volleyball may be adapted to a variety of appropriate 
exercises. To develop correct arm movements, ask the chil-
dren to stand and squat slightly. Then ask them to pu.sh 
the ba 11 to another child, using both hands. The pushing, 
movement can then be performed using alternate hands. The 
child can learn to judge from a strip of masking tape _pla~.ed 
on the floor how far his pushed ball deviated from a 
straight line. To develop appropriate leg movements, ask 
the children to sit with legs spread apart. Have them push 
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and trap the pushed ball witl'l their legs., singularly and in. 
combinations., without using their hands. As hand positio~ 
and posture are important in learning how to throw a balt., 
correct positions should be taught before teaching them t.o 
throw a ball., correct positions should be taught before 
teaching them to throw at anything more specific than the 
side of a building. After rudimental positions are master.-
ea, a large waste basket may be utilized. A waste basket. 
is preferable to a basketball goal until necessary techni-
ques are mastered. Work on balance and posture. An under-
standing of number concepts can be reinforced by asking. 
children to ci!ltch a ba 11 only after it has bounced a given 
number of times. In catching a ball above the head., 
children should be instructed to place their thumbs togethe.r 
whereas a ball caught below the waist is caught with the. 
little fingers together. As many of these children are 
frightened by a thrown ball; a large, soft rubber ball 
should initially be used, gradually decreasing the size 
of -the ball as the children show less fear and become more .. 
adept at catching a thrown ball. 
Developing Rhythm of Movement 
Have the children use exaggerated movements in wa lkins; 
on two lines dr1;1wn approximately six inches apart.. Comliilna 
arm and leg movements, using principles of opposition .. 
2l0 
Music with definite rhythm can be used after the child 
becomes confident of his movements. Similarly, jumping., 
hopping, skipping, and galloping can be practiced. Correct. 
movements should be taught before presentation of music. -
Developing Balance 
A 2 X 4 board raised six inches from the floor ma __ 1 ba 
used. Have the children practice walking without their 
shoes on the flat side of the beam, one foot in front of 
the other with toes pointed straight ahead. There sho.1.,1ld 
be no space between the feet. Arms should be extended 
straight from the shoulders to give additional balance-. 
Walking can be practiced forward, backward, and sidewa.y.s. 
A book may even be placed on a child's head. After childr.en 
have become confident of their balance on the walking 
board, ask two children to balance themselves, one at aach.. 
end, while tossing the ball back and forth. The ball _ma;1 
then be bounced on the board to each other. This activ-it,y 
requires well-developed visqal-motor coordination, and t-hlJ.a: 
may be difficult for many of the children. The thin sida 
of the board may be used when walking the flat side becomes 
less difficult. 
Developing Motor Patterns and Rhythm 
Before introducing a Jump rope, give each child a 
stick (yardstick or broomstick). Ask them to hold it with 
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both hands and step through it, first with their right f.oot, 
then their left. The stick may then be lifted over their 
head. This same mot or pattern is repeated with an individu-
a 1 jump rope. 
Developing Handedness and Footedness 
Place cut-out hand prints on the wall. Have the 
children fit their hands to the prints, identifying tl:'),em as 
right or lefto Place cut-out footprints on the floor 
around the room. Between regular left-right footprints 
give directions to jump over a yardstick, crawl, hop, etc. 
Make certain that the child puts his right foot on a ri.g.ht.-
f ootprint.. For example, two right footprints, one fol.Lowing 
the other, would indicate that the child must hop on his 
right foot. 
Developing Balance 
A balancing board may be used o The child must firs.t 
be. taught how to get on the board. The teacher may ho.ld. 
his hands until he gets the feel of proper feet placement 
and knee. a ct ion necessary to keep the board balanced. 
Developing General Coordi~ation 
Using a basketball, teach the children to dribble a 
ball with both hands. Ask them first to lock their tn,umbs 
and practice flexing their fingers before handing them the 
ball. After they can maintain an even dribble with both 
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hands, then instruct them to use alternate hands. An 
obstacle course requiring directional changes may be co.n-
structed using common -objects such as c.ha:trs. To make t:he 
task more difficult, the teacher can gtve directions for 
alternating hands as they navigate the obstacle course. 
Developin5 Visual-M~tor and Fine-Muscle Coordination 
A small rubber ball the size of a golf ball and a se..t .... 
of jacks are required. Have the children sit on the fl.o.or 
with their legs spread apart. Teach them how to throw .. 
the ball into the air, letting it bounce once before c,atc.h-
ing it. Then hand them one jack and teach them the basic 
rudiments of jacks. 
Developing Visual-Mot·or and Gross Motor Coordination 
Children may be taught to use a bat by allowing them 
to try to hit a large rubber ball. As the child becomes. 
better able to hit this ball, the size of the ball use..d ·-·· 
may be decreased. Similarly, when teaching children h..o.w 
to use baseball gloves, begin with large rubber balls. 
The following activities may be adapted to serve .a 
variety of purposes or objectives; 
1. Standard games such as ring toss, horseshoes,. 
frisbe, and darts are all excellent for coordina-
tion work. 
2. The physical exercises porposed by Getman (1962) 
are also appropriate for development of general 
coordination. 
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3. Rhythm band instruments and appropriate music can 
be adapted to a variety of purposes. For example:,-
marching music in 4/4 time can be used to coOI'd.i_-
nate regular physical movement such as marchin,g._ 
in time with playing an instrument on only one of 
the four accented beats. According to the capa- ·· 
bility of the children, this task can be simpl.if'ied 
or made more complex. 
The ab.ove activities should serve to illustrate the 
endless variety of tasks appropriate to aid the development. 
of gross-motor skills.. Inescapably, fine-muscle movement 
and perceptual motor skills are also being trained. As_ -~,_: 
should be evident, expensive or even extensive equipment 
is unnecessary. Ingenuity and resourcefulness, howev~ . .,, 
are essential, for there are a multitide of appropriate 
activities enjoyable to and educationally beneficial fpr 
children. Training must be run in order to be effective, 
especially since motivation must be maintained through 
many repetitions. Repeated practice of performance skills 
is necessary in order to attain desired behaviors. 
Sample Objectives and Procedures for 
Perceptual-Motor Development 
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When a hierarchy of experience is developed, the most 
primitive level of experience is sensation. "By gradation 
it evolves to perception, imagery, symbolization, and 
lastly to conceptualization." (Johnson and Myklebust, 
1967) It can be seen that no,nverbal disabilities involving 
perception constitute a fundamental distortion of a child's 
total experience. In training perceptual skills, various 
modalities of the more primitive experience of sensation 
are utilized. 
Due to the interrelatedness of the various skills 
which contribute to the development of adequate perceptual-
motor coordination, objectives and procedures for training 
perceptual-motor skills have not been developed in an 
isolated fashion. Instead, the activities selected are 
structured to serve multiple objectives or purposes. 
The fol lowing sample objectives for perceptua 1-motor 
development should serve as guidelines for the construction 
of learning tasks: 
l. Improvement of visual skills 
2. Development of visual memory 
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,. 
-· 
Development of body image 
4. Development of left-right orientation 
5. Development of consistent use · of dominant hand. 
6. Deve lop\tlent of spatial orientation 
7. Development of kinesthetic and tactual senses 
8. Development of fine-muscle coordination 
9. Development of eye-hand c oord i nation 
10. Development of skill in matching according to 
shape, size and color 
11. Development of the concept of size constancv 
12. Development of time sense and concepts of time 
me~surement 
13. Development of ability to organize and integrate 
patterns of behavior utilizing various perce.p-
tual modalities 
Each. of the following activities were selected bEu1au.ae 
they are representative of procedures which emphasize the. 
development of the skill areas suggested by the obejct.ivea 
listed above. 
Deve lopinfJi Bilatera 1 Counterba.lanc ing Mechanisms 
' I 
The child marks an X on the chalkboard directly opp.q~....: 
site the tip of his nose. The X serves as his working·· 
r 
center. With a piece of. chalk in each hand he makes two _ 
large circ lea, moving his arms first in the same direction, 
then in o~posite directions. 
Develop~ng Visual Discrimination and Person Perception 
Have the children match faces with different expres-
sions, indentifying the affect portrayed. Ask them to 
describe how they are alike and how they are different. 
Developing Visual-Sensory-Motor Patterns and 
Spatial Relationships 
216 
Form templates can be used at the chalkboard to b.u.ild 
a better visua 1-sens ory-motor pattern and increase the 
effectiveness of directions l movements in space. The chi.ld 
marks an X oppostte the tip of his nose on the chalkboard 
to serve as the center of the template form. He then h.o,l.ds 
the template with his non-domtnant hand, and traces with 
his dominant hand around the outline 20 times without lift.-. 
ing his chalk. Care must be taken that he learns a c ons.ia,t-
ent starting point and the correct-direction of traci~g 
movements. Removing the template, he then traces his o.ut:-
line 20 more times tI'ying to stay on the lines. FinaUy 
on a clear portion of the board, he attempts to match hi_s, _ 
first figure with a free-hand drawing. The template draw-
ings must be learned in the following sequence: circle, 
square, triangle, rectangle, and horizonta 1 diamond. Th.1.s 
exercise may be varied by using pegboards. Only corner 
cues are given, and the child fills in the rest of the 
design. Eventually cues ar~ unt)~,C~}t~'ary. 
Developing_ Matching .Skills 
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Variations on the Leiter Sea le may be used. Have. .tne. 
child match the blocks to the co:rresponcHng pictures, and 
then have him explain the ba·sis f.or matching. To make the 
task more difficult; the oirectibns for matching can be 
varied. For example, the teacher might ask the child to 
match the numbers but to vary the color, ·Or match the 
numbers., but vary the shape. 
Developi.ng Eye.-Hand Coordination and V.isual~Tactual Me.m~i 
Puzzles and Parquetry blocks may be used. After the 
child has mastered the assembly of·simple five piece 
puzzles, he may be blindfolded. He sh.oula be eric'ourage .. d 
to feel the shape of the puzzle piece and the hole into 
,which it fits • 
. Devel opipg Tact ua .l Sk.i l ls in O:rde~~ to Mat ch .. a net seq ue n.c~, 
By seeing and feeling different .tex-tu:res er mateI!ial.s 
which have been glued to square boards., children shoUr-ld. 
le,arn the names of the textures and the words· which 
descl:'ibe how these textures feel (e.g., rough-smooth., 
coarse - fine). After they can do this accurately., they 
can be blindfolded and told to match the two sets of te.:x-· 
tures by feel. To make the task more dif~ieult, have the 
children sequence the textures ft-am· the roughest texture 
to the smoothest texture. 
Developing Size Discriminations Through T~ctual 
and Kinesthetic senses 
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Blindfold the children and hand them like objects of 
varying sizes (e.g., .sticks of different lengths, cylinders 
of different circumferences). Ask the children to arrange 
the objects according to size or length. 
Developing Visual Imagarr Through the Tactual Sense 
Alphabetic characters may be cut from sandpaper and .. 
glued to wooden boards. Blindfold the children and have 
them feel and name each of the letters. Make certain that 
each child traces each letter as though he were printing 
or writing it. Letters formed from strips of clay may be 
used .. 
:_e~rceiving and Re_membering Det_ail 
Give the child two copies of a simple design. Tell.• 
him that one part is missing in one of the designs, and. 
ask him to draw in the missing part. As the child more. 
readily sees the missing part, give him one design to look 
at for 10-15 seconds. Then remove the design and ask him 
to reproduce it from memory .. According to the capabi 11.t_y 
of the child, try different exposure times, delay times II 
and intervening activities. 
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Developing Visual Motor Patterning 
Paper and pencil dot-tc-dot patterns may be used. 
Spatial concepts (e.g., up-down) may be introduced with 
sewing cards which have holes numbered or lettered in 
sequence .. 
Developing Visual Discrimination and Visual-Motor Patte.rnirig 
Prepare and suplicate pencil and paper mazes of vary• 
ing degrees of complexity. Have the children trace the 
pathways without letting their lines touch the sides. 
Developing Visual-Motor Patterning and Fine Muscle 
Coordination 
In cutting out pictures, following the outline of the 
picture should be emphasized. In peeling apples, have a 
contest to see who can get the thinnest peelings. Dull 
knives are recommended. In both activities adherence to 
usage of correct hand movements should be maintained O If 
a child has difficulty with these tasks, hand movements 
should be taught before giving them the scissors or knife. 
Integrati~!E .... size Discrimination, Perceptual Memory.~ and 
Visual-Motor Coordination 
Have the children place cylinders of varying sizes in 
corresponding holes. To avoid trial and error behavior; 
ask the child to arrange the cylinders according to height 
or circumference, then to determine by feel the size of the 
hole before attempting to place the cylinder in the hole. 
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The diffi.culty of this task can be increased by blindfolding 
the children. 
Developing Multiple Skills 
Pinning clothespins on a clothesline is an excellent 
activity for the development of eye-hand coordination, fine-
muscle coordination, spatial-orientation, and kinesthetic_ 
and tactual senseso String the line at eye-level, and have 
the child stand at arms' length from it. Give him eight 
pins, and have him first pin them on with his dominant hand, 
then with his nondominant hand. This activity may be .don~· 
blindfolded. Color and number concepts can be developed 
with elaborations on this task. Integration of rhythms 
and visual motor skills are also possible. 
De,ve loping Multiple Skills 
Creating pictures on a tile board with tiles of varying 
geometric shapes affords an excellent opportunity for the 
development of number-concepts, visual-memory, matching 
skills, fine-muscle coordination, eye-hand coordination,. 
and tactual and kinesthetic senses. Select large pictures 
which clearly show the tiles to be used in the construction 
of the picture o While building the design.,. haye the child 
talk about the shape of the tiles., directiohalitrr: .of the. 
geometric shapes., color; and number of t ile.s ne~ded O 
In almost every activity in this section.,. consistent 
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use of the dominant hand and consistent left to right 
progression were emphasized. Children were also encouraged 
to verbalize about what they were doing. 
The above activities exemplify the types of tasks 
appropriate for the development of perceptual motor skills. 
They do not constitute a complete training program. Fur-
thermore, each of the above activities may be elaborated 
to serve a variety of purposes. Once aware of the percep-
tual motor training needs of individual pupils, a creative 
teacher will find that an endless variety of common toys 
and tasks can be adapted to these purposes. 
Sample Objectives and Procedures for 
Speech and Language Development 
Developm~nt of the Listening Skill 
Listening involves hearing, recognizing and interpre-
tating through previous experience. In working toward this 
goal, the following activities were felt to be helpful 
in developing the listening skill: 
1. Echo game. The teacher whispers a sentence to the 
first child who whispers it to the next and so on 
until the last child repeats aloud what he heardo 
This acti.vity is suitable .for a large group., 
2., Identification of sounds" The children close their 
222 
eyes while the teacher makes various soundso Thea 
they identify the sounds. 
3. Use of recordings which emphasize sounds or 
stories. Ask the children to identify or relate 
what they heard. 
4. Find the absurdity. Have the children answer true, 
or false to statements such as., ''Most balls ar.e 
square." Then have them te 11 which word or words 
do not belong in the sentence. For example., 
0 Mother mixed the flour., sugar, nails., and butter 
for the cookies. Then she put the cookies in the 
refrigerator to bake. 11 This activity is excellent 
for training the child to react to ideas and to 
evaluate what he hears. 
5. The use of games and stories which require spec.i.fic 
responses to key words. Secretly, give each child 
a key word, and ask him to respond to the word by 
a particular gesture such as scratching his nose~ 
Ask the children to identify the key words given 
to each child by associating gestures and key 
words o 
ImQrovement of Auditory Discrimination Skills 
Auditory discrimination involves the ability to dif-
ferentiate sounds and to relate them to the proper unit of 
experience. Children with aqditory receptive deficits 
often behave more like the deaf, becoming more visually 
and tactually oriented to their environmento Emphasis 
upon auditory discrimination is essential in almost any 
program of remediation. The following excercises were 
considered to be appropriate f'ot" auditory discriminati.on 
training: 
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1. Sound. and word discrimination •.. The teacher first 
pronounces a sound. The child must then find an 
object in the room that starts or ends with that 
sound. The teacher then pronounces a group of 
words, saying some incorrectly.. The children are 
then asked to identify the incorrect words. If 
children experience difficulty in performing this 
task, a more elementary activity may be utilized .. 
For example, hand an object to a child, pronounc-
ing its name simultaneously. In some cases, 
comprehension is established only when the meani.ng-
ful sounds or words are structured, isolated, and 
timed with the presentation of the symbol. As soon 
as the sound or word is understood in isolation~ 
it can then be reintroduced into context or short 
sentences. 
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2. Comparison of word sounds. Two words are said, 
and then the child must tell whether the two words. 
are the same at the first of the words, the last 
of the words, or at both the first and last of 
the words. For example, "show-shop" (first), 
''seat-meat"(last), '·'Peach-patch (both). 
3. Use of subtle differences in sounds. Two words 
are pronounced in which only one consonant di.ffe.;rs. 
The child is then asked to describe the difference 
in the words. The use of similar sounding words 
requires a high degree of auditory discrimination. 
Therefore, this activity should not be utilized 
until basic auditory discrimination skills have 
been established. 
Deyelo;ement ,of Categorization Skills 
Categorization skills include .tbe ability to fori.a 
dategory or recognize category membership, to symbolize 
categories, and perceive and symbolize relationships be. 
tween categories. The following exercises are typically 
used to develop categorization sktlJs: 
1. Identifying and symbolizing categories. Have the 
child sort groups of pictures, and then SUPPtY the 
word for .. h:Lm •. For example, give the child pie-
tures of toys and food. Ask him to place the 
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things we eat on one page and the thing·s we play 
with on the other page. After he finishes, the 
teacher can say, "we eat these; they are foodo", 
emphasizing the name of the category. Eventually 
the children can identify the category without 
prompting from the teacher. 
2. Naming and describing objects. A "feely" box 
may be used o Placed in the box are objects whic~ 
the child may feel, but not see. The child must 
then describe the object, name it, and indicate 
its use. Real objects should be used, for chil-
dren with PNLD sometimes do.not understand that an 
object can be represented in pictorial form. This 
activity is excellent for children who are able 
to give a functional definition of an object, but 
are unable to name the symbols representing 
categories. As the child becomes more adept at 
this game, the activity may move to a more abstract 
level. Pictures instead of objects may be used. 
In this case, the teacher gives one clue and lets 
the child guess what the object might be. Addi-
tional clues are given unti~ the child guesses 
correctly. For example, if the object were an 
elephant, the clues might be, "It is an animal .. It 
lives in the jungle. It is a large animal. It 
is grey. It has tusks." This activity may be 
reversed, whereby the child gives clues to the 
teacher. 
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3. Asking meaningful questions. Children may be 
taught to ask broad, general questions which will 
lead them to one specific idea or objecto This 
can be accomplished with guessing games such as., 
''What am I? What is in the sack? or What am I 
thinking?" General questions such as, "Is it 
alive? Is it large? Does it make a noise? or 
Can you eat it?" should be encouraged. 
Development of Sequencing Skills 
Basic to the ability to relate thoughts and ideas in 
sequential order is the ability to remember and understand 
a given sequence of simple items. Listening, aud1.to:ry 
perception, and auditory memory skills are involved. The 
following activities are structured so that more basic 
sequencing skills are trained before moving to more complex 
types of sequencing. 
1. Touching objects sequentially. The teacher names 
· the objects to be touched. The children must then 
touch the objects in the order given. If a child 
appears to be having difficulty in remembering 
the verbal directions 9 the teacher may have him 
reauditorize the directions before undertaking 
the task .. 
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2c Sequencing objectso Place four objects, for 
example, animals, in front of the child. Then 
mix them up and ask him to put them in the origi-
na 1 order o 
3o Training auditory memory by verbally sequencing 
numbers and names of objectso All the words in a 
given set or sequence should be in the same cate-
gory, such as orange, lemon, peach, and appleo 
This activity can be made more interesting to the 
childr•en by asking each child to say a wordo The 
next child must repeat the first word saidj and 
add a word of his own., For example 9 if the cate-
gory were animals, the first child might say ''cow'\ 
The second child will then say 0 cown and add 
11 chickenv,, o This activity can be structured so that 
the basic principles of association are taught. 
This activity ia equally appropriate for the 
development of categorization skills., 
4., .Hunting objects such as Easter eggs in order of 
color o 
5o Integrating meaningful sequenceso Tell a short 
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story that has three or four parts to it. Then 
have the child review it, giving a beginning, 
middle and end. The child must be able to listen 
for a longer period of time, store more informa-
tion, understand the meaning of the words used in 
the story, and relate ideas meaningfully. 
6. Integrating information from several sensory 
channels to combine v~sual and auditory sequencinso 
Use stimulus objects such as sequence stories and 
language pictures. Ask the children to explain 
what they had seen or to make up a story in their 
own words. Individual comic strip frames, which 
will tell a story, when arranged in correct 
sequence might be used. P:f!Q,se·nt the pictures 
in an incorrect sequence. Then have the child put 
the pictures in the correct order and tell the 
story portrayed by the pictures. 
7. Following directions---integrating auditory per-
ception and memory with motor skills. The childrer: 
are first given directions in very simple form. A 
series of instructions are more difficult for 
children to remember than a series of words, 
because the physical act of executing the commands 
often interferes with recall. Paper and pencil 
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activities should be utilized first before activi-
ties which involve excessive physical movement 
are attemptedo As the children become increasing-
ly capable of remembering the directions given_., the 
verba 1 directions bee ome more complex. Using a 
m:imeographed sheet of circles., di.rections for 
the execution of performance may be as follows: 
''Go to the third row, the second column., and color 
the top half of that circle redo" This exercise 
can be made more difficult by recording the 
directions. Emphasis upon directions is appropri-
ate for activities i.n all areas of trainingo 
Develo2,ment of StructurallU and Gpammatically Correct 
Sentences 
The development of initiative and logical structure 
in the use of language involves more complex verbal skills 
in which word relationships must be understood. The fallow-
ing activities were found to be useful in developing this 
skill., 
1. Sentence construction. Give the child an object 
and ask him to make up a sentence about the object o 
2. Story construction. Have the children make up a 
story in which each child adds one sentence to t_he 
story. To make the activity more interesting to 
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the children, commercial games may be used in 
conjunction with this activity. If games are used, 
before a child takes his turn in the game, he must 
add a sentence to the story. 
Development of Language Skills 
Even though specific deficits are isolated, the funda-
mental approach to speech and language remediation is one or 
language development broadly conceived. It 1ncludes the 
following concepts: (a) receptive language must be develop-
ed before expressive language, otherwise comprehension of 
the spoken word will remain incomplete; lacking comprehen-
sion, the child will be forced to rely upon poorly develop-
ed memory skills, (b) concrete language must be taught 
before progressing to abstract language, and (c) the 
naturalness of the development from simple to more complex 
verbalization must be recognized. The significance of 
these general principles of languages development should ba. 
recognized in the construction of activities for children 
with PNLD. These principles should serve as guidelines for 
the structuring of learning tasks. Furthermore, the value 
of visual, kinesthetic and tactual cues for teaching chil-
dren with PNLD cannot be over-emphasized, because the use 
of various senses in learning can aid recall. 
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